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Introduction and Acknowledgements 


This paper gives the results of in- 
vestigation on corals obtained from the 
Permian limestones of the Taishaku 
district. 

The occurrence of a number of spe- 
cies of corals has hitherto been report- 
ed from the Pseudoschwagerina zone 
and other zones of the district (Yosutno, 
1937 ; Huzimoro, 1944; Minato, 1955; and 
Axacti, 1958): but none of the species 
has been described. Among the Permian 
corals, 10 species in 5 genera are distin- 
guished by the present writer from the 
Pseudoschwagerina and Lepidolina zones 
of the district. 

The writer wishes to express his 
hearty thanks to Dr. Ichiro Hayasaka, 
President of Shimane University, for 
his kindness in reading the manuscript 
and for his valuable guidance on the 
study of corals. He also acknowledges 
the helpful encouragements of Pfefessor 
Sotoji Imamura of Hiroshima University. 

* Received Feb. 28, 1959; read at the Annu- 
al Meeting of the Society at Hiroshima, 
Feb. 14, 1959. 
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Previous works 


Many authors have noted the occur- 
rence of fossil corals in the Misaki 
limestone and its equivalent, central 
part of the Taishaku district, and in 
some limestones exposed at some other 
parts of the district, but those fossils 
have not been investigated paleontologi- 
cally. 

Yosuino (1937) reported several coral 
species from the district, of which 
Waagenophyllum sp., Clisiophyllum sp. and 
Wentzelella sp. are of Permian age. 
Huzimoto (1944), in his Sakmarian 
limestone, recorded the occurrence of 
Akiyosiphyllum cf. stylophorum Yase et 
Suctyama and Clisiophyllum sp. from his 
loc. no. 2, about 200m. south of the 
present writer’s locality of Misaka, in 
association with Pseudofusulina kraffti, 
P. krotowi, P. tshernyschewi, Schwagerina 
sp. and others. By Minato (1955, p. 
108), Waagenophyllum akagoensis Ozawa 
from Shiramizu, near the junction of 
Taishaku-gawa and its tributary Zenbu- 
tsuji-dani, was presumed to be of the 
Uppermost Pseudoschwagerina (?) or 
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Parafusulina zone. Recently, Axaci 
(1958) also recorded the occurrence of 
Stylidophyllum n. sp. and Huangia sp. 
from his Pseudoschwagerina zone in 
the Miharano area, some 2km. east of 
Misaka. 

In this way, the coral species of the 
Pseudoschwagerina zone have been made 
quite well known from the district. 


Materials dealt with in this paper 


Through extensive reconnaissance of 
the district the present writer has 
hitherto obtained the following species: 

1) from greyish limestone of the 
Misaka area, about 200m. north of the 
Misaka Primary School, 

Stylidophyllum yokovamat tertioseptatum, 
subsp. nov. 

S. eguchit, sp. nov. 

Huangia misakensis, sp. nov. 

jab, Sais AN ehavel 18} 

Lophophyllidium sp. 
in association with abundant fusulinids, 
including such genera as Pseudofusulina, 
Pseudoschwagerina and Schwagerina, as 
well as VPalaeoaplysina laminaeformis 
Krotow*. 

2) from the valley of “Ippaimizu”, a 
famous “ geyser” of the district, about 
1 km. southwest of T6j6-town, 

Waagenophyllum ? sp. indet. 
with such fusulinids as Yabeina spp., 
Sumatrina annae, Codonofusiella sp., etc., 
in a limestone-lens. 

3) in a pebble in the limestone-conglo- 
merate of the Neoschwagerina zone ex- 
posed at about 100m. west of Nagano, 

Corwenia? sp. 

4) from the massive grey or dark-grey 


* A reef-building Hydrozoa (?). See H. 
YABE (1949): Two Permian Fossils from 
China and Japan of uncertain Affinity. Proc. 
Japan Acad., Vol. 25, No. 6, pp. 215-218, Figs. 
1-6. 


limestone of the Yasumoto Formation*, 
which contains abundant fusulinids 
characterizing the Lepidolina zone, such 
as Lepidolina, Yabeina, Codonofusiella, 
(ACC. 

Waagenophyllum longiseptatum, sp. nov. 

W. cfr. akasakensis (Y ape) 

W. sp. 
Many calcareous algae also occur richly 
in the formation. 

Of these coral species, Stylidophyllum 
eguchii, sp. nov. is a new form having 
broader dissepimentarium and rather 
regular direction of longer axis of 
elliptical columella; and S. yokoyamai 
tertioseptatum, subsp. nov., closely resem- 
bles, and may probably be conspecific 
with Lonsdaleia (2? Waagenophvilum) 
yokoyamai Ozawa 1928 [=Stylidophyllum 
yokoyamai (Ozawa), Minato 1955] from 
the “Uralian”-Lower Permian** at 
Kaerimizu in Akiyoshi district. Huangia 
misakensis, sp. nov. has a more densely 
constructed corallite, though unfortu- 
nately it is preserved unsatisfactorily 
in a fragmental material, and is a re- 
markable species in comparison with 
the species in the coral faunas of other 
districts. 

Although no closer similarity is found 
among them, the Stylidophyllum faunule 
associated with the Pseudoschwagerina 
faunule of the district apparently cor- 
responds to that of the Pseudosch- 
wagerina zone of other districts, to the 
Zone of Stylidophyllum volzi of Southern 
China (Huanec, 1932), to the Huangia 
hasimotot-Lophophyllidium suetomii zone, 
according to Minato (1955, Table 1), and 
also to that of the coral faunas which 


* The detail of the formation will be de- 
scribed by the writer in his future paper. 
** Tt is now generally accepted Ozawa’s 
CPg should represent the Parafusulina zone, 
as was pointed out by MinaTo (1955, p. 134). 
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‘were recognized by Huzimoro* and 
AKAGI. 

Species of Waagenophyllum are found 
abundantly in the upper half of the 
Lepidolina-limestone of the Yasumoto 
Formation, and they generally have 
more irregular coralla than those known 
previously: especially the former is 
rather dendroid in growth than phace- 
loid as in the latter, although corallites 
are often found isolated in the rock. 
Specimens allied in form to type-species 
of the genus, Waagenophyllum indicum, 
have not been found in this formation. 
In point of being in association with 
Lepidolina faunule the occurrence in 
the Yasumoto fauna much more closely 
resembles the Kuma fauna (Kanme_era, 
1953) as well as the Kitakami fauna 


(Minato and others, 1954) rather than 
the coral faunas in either the Yabeina 
zone (s.1.) of Akiyoshi (Ozawa, 1925; 
revised by Minaro, 1955) or of Akasaka 
and neighbourhood (Yase and others, 
cfr. Minaro, 1955, p. 32). 

The Waagenophyllum- 
phyllum-faunas occur independently 
from each other. Stratigraphical re- 
lations between them is tabulated as 
follows in reference to the fusulinid 
zones. Taking into consideration this 
stratigraphical relationship, the writer 
is led to distinguish two coral zones in 
the Taishaku district; that is, the 
Stylidophyllum eguchii and the Waageno- 
phlyllum longiseptatum zone, correspond- 
ing to the Pseudoschwagerina zone and 
the Lepidolina zone, respectively. 


and = Stylido- 


‘Stratigraphic summary of the distribution of Permian corals. 


Fusulinid zones 


Coral zones 


Coral species 


Lepidolina 


Waagenophyllum longiseptatum Waagenophyllum cfr. akasakensis, 


W. longiseptatum, sp. nov., W. sp. 


Yabeina 


Neoschwagerina 


Parafusulina 


Description of species 


Family Clisiophyllidae Nicuo_son 


and THomson 
Genus Waagenophyllum Hayasaka, 1924 
Waagenophyllum longiseptatum, sp. nov. 
Plate 28, Figures 3a-e 


Description :—Corallum compound, fas- 
ciculated dendroidally and more loosely 


| 
Pseudoschwagerina | Stylidophyllum eguchit 


Waagenophyllum ? sp. indet. 


_ Stylidophyllum eguchii, sp. nov., S. 
| yokoyamai tertioseptatum, subsp. 
nov., Huangia misakensis, sp. nov., 

| H. spp., Lophophyllidium sp. 


or irregularly, corallites being flexuous. 
Corallites cylindrical with an average 
diameter of 7mm.; irregular but rather 
circular in transverse section, and more 
regularly constructed internally. Wall 
rather thick. Major and minor septa in 
alternation; all of them thin but usually 
strengthened with stereoplasmicdeposits 


* Of his species, Akiyosiphyllum stylophorum 
is ascribed to the Yabeina zone by MINATO 
(op. cit., p. 168). 
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and slightly thickened toward the wall, 
and conspicuously sinuous in the peri- 
pheral area where stereozone is widely 
developed with a width of about half 
the length of the major septa: the 
former one slightly stronger than the 
latter throughout the growth; 26 in 
number and about 2/3 of the diameter 
of corallite in length, while minor ones 
are about 3/4 of the major ones; some- 
times bending at the inner ends but 
almost reach to the outer margin of 
columella, but never connected with 
septal lamellae. Tertiary septa quite 
obscured. Dissepiments less numerous, 
arranged concentrically. Columella el- 
liptical, its structure being “eccentric ” 
in transverse section, constructed rather 
thickly with axial tabellae, septal 
lamellae and indistinct median plate, 
occupying about 1/3 of diameter of 
corallite. 

In the longitudinal section, coarse 
dissepiments are arranged irregularly, 
and inclined steeply at the periphery 
of columella facing their convex sides 
toward inside. Stereoplasmic deposits 
fibrous in appearance. Columella com- 
posed of gently arched axial-tabellae 
and numerous, minute septal lamellae. 

Comparison:—This species may be 
more advanced form of the genus. 
Comparing with Waagenophyllum aka- 
Sakensis (Yase), the species now in 
concern is distinguishable in the follow- 
ing characters of corallites, from the 
original material of W. akasakensis: 
number of septa and their more regular 
development, stereozone and structure 
of columella; degree of attachment of 
septa with columella, and of develop- 
ment of dissepiments in immature 
corallites from that illustrated by 
Minato (1955, Pl. 37, Figs. 6a-e); and 
also the corallum being more loosely 
fasciculate and irregularly bent than 


the material described by Ozawa (1925, 
Pl. 14, Figs. 5 and 6). 
Occurrence:—The Waagenophyllum 
longiseptatum zone of the Yasumoto 
Formation, central part of the Taishaku 
plateau, T6j6-ch6, Hiba-gun, Hiroshima 
Prefecture. (Holotype :—IGSH Y.T. No. 3) 


Waagenophyllum cfr. akasakensis (Y aBe) 
Plate 28, Figures la-d and 2a-d 


1909. Lonsdaleia akasakensis, Y ABE, Jour. Geol. 
Soc. Tokyo, Vol. 9, No. 104, pp. 4-5, 
Thr 3: 

1915. Lonsdaleia (Waagenella) akasakensis, 
YABE and HayasakA, Jour. Geol. Soc. 
Tokyo, Vol. 22, pp. 100-104. 

1925. Waagenophyllum akasakensis, OZAWA, 
Jour. Coll. Sci. Tokyo Imp. Univ., Vol. 
45 pATE 6 AD low Pile LAN iS: DeNGe 

1930. Waagenophyllum akasakensis, SMITH, 
Jour. Pal., Vol. 9, p.-36:. 

1955. Waagenophyllum akasakensis, MINATO, 
Jour. Fac. Sci. Hokkaido Univ., Ser. IV, 
Vol. IX, No. 2, pp. 104-105, pl. 37, figs. 


6a-e, 7. 
Description :—Corallum fasciculate, 
with cylindrical corallites that are 


irregular in transverse sections. Wall 
rather thick, strengthened with stereo- 
plasmic deposits: the other structure 
also are thickened in the same way. 
Septa in two orders, major and minor 
in alternation; both somewhat flexuous 
and thinning towards the center: the 
former 22 in number in mature stage 
of corallites, and not connected with 
columella; about 1/3 of calicular dia- 
meter in length: minor ones about 1/2 
or 2/3 of major ones: dissepiments 
numerous: stereozone distinct. Colu- 
mella rather elliptical in outline and 
more thickly constructed with septal 
lamellae and axial tabellae, with an 
indistinct median plate. 

Comparison :—Compared with Waageno- 
bhyllum akasakensis (Y ase) in transverse 
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section, the present specimens coincide 
with the former in major features. But 
it has more irregular corallites that are 
roughly fasciculate. In comparison 
with W. akagoensis Ozawa, the species 
now in concern has relatively longer 
minor septa. ; 

Occurrence:—The Waagenophyllum 
longiseptatum zone of the Yasumoto 
Formation. 


Waagenophyllum sp. 


Plate 28, Figures 4a-d; 
Plate 28, Figure 6 


Description :—Corallum compound, ir- 
regularly and roughly fasciculate. 
Corallites rather irregular in transverse 
section, with the calicular diameter 
attaining about 4-5mm. Wall thin. 
Septa in two orders, major and minor 
in alternation; all being thin and flexu- 
ous. Major septa 21-22 in number with 
the length 1/3 of calicular diameter ; 
minor ones about 2/3, sometimes 3/4 of 
major ones. No major septa reach to 
columella, though the _ stereoplasms 
grow irregularly and inwardly from 
the inner ends of some major ones con- 
necting with columella. Dissepiments 
numerous; in immature stage of coral- 
lite, thicker stereozone develops, having 
the thickness as wide as the minor 
septa are long, where a few dissepi- 
‘ments. occur. Columella rather thick, 
but irregularly constructed with axial 
tabellae, septal lamellae and obscure 
median-plate; it measures about 1/4 of 
calicular diameter. The ratios of colu- 
mella to corallites are very variable 
according to growth stages of corallites. 

Comparison :—Although the specimens 
. show the same features characteristic 
of the type species, W. iudicum, that is, 
in calicular diameter, septal nature, etc., 
this material is not identical with the 


latter. The following are the differences 
between them:.. - 

1) Major septa of the present species 
do not reach to the columellum which 
is more thickly constructed than in 
the type species; 2) Corallum of the 
former is formed of a less number of 
corallites that are more irregularly or 
dendroidally fasciculated than those of 
the latter. Waagenophyllum wengchen- 
gense Huanc and W. akagoensis (Ozawa), 
obtained from the Permian of Southern 
China (Huane,.1932) and from Akiyoshi 
(Ozawa, 1925), respectively, are the other 
allies, but the present species has 
smaller corallites and thicker stereozone 
which develop more thickly in early 
stage of growth. The major septa of 
the species now in concern, furthermore, 
are inserted into the center, closely 
approaching the columella, but in the 
latter two species the septal ends and 
columella are a little more widely apart. 
In comparison with Waagenophyllum 
akasakensis (Yase), the present form 
has smaller dimensions and slim inner- 
structure. 

Occurrence: —The Waagenophyllum 
longiseptatum zone of the Yasumoto 
Formation of Taishaku district. 


Waagenophyllum ? sp. indet. 


There is an imperfect, fragmentary 
material from the dark limestone-lens 
of Yabeina zone. In an oblique section, 
two kinds of septa with distinct stereo- 
zone are observable. Although it ap- 
pears an oblique section of the preced- 
ing species, its exact nature is uncertain. 

Occurrence:—Yabeina zone (s.1.) of 
“Tppaimizu ”, near T6j6-town. 


Genus Huangia Yase, 1950 


Huangia misakensis sp. nov. 


Plate 27, Figures 5a-d 
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Description:—The nature of corallum 
unknown. Corallites irr2gular in shape 
and size, 15-18mm. in diameter. Wall 
rather thick. Septa in two orders, 
major and minor in alternation; the 
former about 30 in number (exact 
number unknown), reaching almost to 
the periphery of columella, and 
strengthened with stereoplasm; minor 
ones about 1/2 to 1/3 of the former in 
length and rather weak, but never 
penetrated into the tabularium which 
is separated from dense dissepiment- 
arium by the indistinct false inner wall 
formed of the inner series of vesicles, 
beyond which minor septa do not pro- 
trude. Dissepiments are arranged usu- 
ally in herringbone pattern but irregu- 
lar in parts. The width of dissepi- 
mentarium attains about 1/2 of radius 
of corallites, and that of tabularium 
which is modified by the irregular cut- 
edges of inclined tabulae, about 1/4, 
but rather unequal in some _ parts. 
Columella irregularly constructed with 
numerous axial tabellae and_ septal 
lamellae: median plate indistinct. 

In the longitudinal section, triareal 
arrangement is shown; dissepimentarium 
is composed of numerous, fine vesicles 
inclining gently but steeply inwards. 
Tabulae rather horizontal but arranged 
irregularly. Columella made up of 
numerous, steeply arched tabellae and 
septal lamellae. 

Comparison :—This species has more 
thickly but irregularly constructed 
corallites. The structure of columella, 
irregular tabularium and dissepiment- 
arium of this species differ conspicuous- 
ly from those of Huangia hasimotoi 
(Nacao and Minato) from the Pseudo- 
schwagerina zone of Kitakami Massif. 

Occurrence :—The Stylidophyllum eguchii 
zone of Misaka, about 200m. north of 
the Misaka Primary School, T6jé-ché, 


Hiba-gun, Hiroshima Prefecture. (Holo- 
type: IGSH Y. T. No. 4). 


Huangia sp. A 
Plate 27, Figures 2a and b 


Description:—A transverse section of 
a coral. Corallum probably compound, 
fasciculate. Corallite about 10mm. in 
diameter. Wall is of medium thickness, 
though strengthened with dark ma- 
terials and almost destroyed. Major 
septa preserved in about one half part 
of the corallite, in length being about 
1/3 of diameter of corallite, reaching to 
the the columella but not connected 
with septal lamellae. Minor septa obser- 
vable scarcely in the outer parts where- 
coarse dissepiments are found. Tabulae 
rather numerous. Columella circular in 
outline with diameter roughly equaling 
the radius of corallite, composed of 
distinct median plate, numerous radiated 
septal lamellae and axial tabellae. 

In an offset, a small corallite which 
appears rather trigonal in outline, a few 
septa and indistinct axial-structure are 
recognized. 

Comparison :—This material is some- 
what allied to the type species of the 
genus, Huangia chutsingensis (Cu1) from 
Weiningian (Middle Carboniferous) of 
Southern China, but has a more closely 
constructed, circular columellum. 

Occurrence :—The Stylidophyllum eguchii 
zone of Misaka. 


Huangia sp. B 


Plate 27, Figure 3 


Description:—A fragmentary material 
showing only in a transverse section. 
Corallite somewhat polygonal in outline, 
omm. in diameter. Septa in two orders;. 
major septa rather irregular but 2/3 of 
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radius of corallite in length; minor 
ones very short, alternating with the 
former, about 1/3 to 1/4.- In the pre- 
served half of the corallite, major septa 
are about 10 in number. Dissepimental 
zone narrow; and dissepiments less 
numerous and arranged irregularly with 
minor septa which never cross the inner 
surface of the zone. Columella con- 
structed very loosely or irregularly 
with septal lamellae and axial tabellae; 
median plate indistinct. 

Comparison :—This species quite differs 
from the preceding one in the internal 
structure, especially in construction of 
columella and tabularium. 

Occurrence :—The Stylidophyllum eguchit 
zone of Misaka. 


Genus Stylidophyllum FrRomENTEL, 1861 
Stylidophyllum eguchii, sp. nov. 
Plate 27, Figures 4a and b 


Description :—Corallum compound, ce- 
rioid; outer shape unknown. Corallites 
more regular in shape and size; poly- 
gonal in transverse section. Wall thin 
but strongly thickened. Dissepimental 
zone broad, filled up with numerous, 
fine but partly coarse vesicles with 
septal ridges in part. Septa of two 
orders, longer and shorter, in alter- 
nation; extend back into dissepimental 
area and connected with septal ridges 
inside the wall especially «where the 
dissepimentarium is narrower. Longer 
septa 21 in number and usually not 
united with columella; uniformly thin 
but rather lophaloidal in the calicular 
part. Shorter ones about 1/2 to 2/3 as 
long as the former. Columella elliptical 
in shape, composed of median plate, 
septal lamellae and axial tabellae: the 
longer axes or the median plates all 
point to the same direction. Septal 


lamellae and axial tabellae are less 
numerous for a species of Stylidophyllum 
in general. 

In the longitudinal section preserved 
unsatisfactorily, all the parts of corallite 
structure are strongly destroyed by re- 
crystallization of calcite fibers. The 
gently inclined coarse dissepiments, the 
horizontal tabulae and the axial-tabellae 
are in part free from the secondary 
recrystallization, to preserve their origi- 
nal features. 

Remarks :—Unfortunately the material 
is ill-preserved, especially in the longi- 
tudinal section. The hight of corallum 
attains about 10mm., being buried in a 
limestone block. The species has a 
more regular structure in comparison 
with the Chinese Stylidophyllids de- 
scribed by Huane (1932). In the features 
mentioned akove, the present species is 
more approximate to the several Iranian. 
species (Douctas, 1936), but it has the 
finer dissepimentarium, larger tabu- 
larium and elliptical columella, not to. 
speak of the peculiar parallelism of 
orientation of the columellar median 
plates. 

Occurrence :—The Stylidophyllum eguchi 
zone of Misaka. (Holotvpe: IGSH Y. T. 
No. 5). 


Stylidophyllum yokoyamai 
tertioseptatum, subsp. nov. 


Plate 27, Figures la-c 


Description :—Corallum compound, mas- 
sive and cerioid, partly plocoidal. Coral- 
lites polygonal, irregular in size. Wall 
moderate in thickness, strongly thicken- 
ed by stereoplasmic deposits: so are the 
septa, septal ridges and other structures. 
Septa usually of two orders, major and 
minor in alternation; tertiary ones de- 
velop in some parts; all thickened 
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gradually toward the wall. Major 
septa not united with columella, and 17 
in number, about 2/3 of the diameter 
of corallite in length. Minor ones more 
irregular in length and development. 
Interseptal dissepiments arranged in 
concentric or irregular pattern. Septal 
ridges inside the wall correspond in 
position to that of septa. Columella 
also irregular in shape and size, and 
composed of distinct a median plate, 
septal lamellae and axial _ tabellae. 
Median plates in some corallites con- 
nected with one of the major septa. 
Septal lamellae and axial tabellae less 
numerous. Peripheral dissepimental 
zone rather broad. 

In the longitudinal section, columella 
composed of median plate and conical 
axial-tabellae. Tabulae horizontal, oc- 
cupying a narrow zone, numbering 
about 15 ina distance of 5mm. _ Dissepi- 
ments rather coarse and less numerous. 

Comparison :—The species is practical- 
ly identical with Stylidophyllum yoko- 
yamai (Ozawa) in general aspects, only 
apparently differing in the septal num- 
ber in mature stage of corallites and in 


the occasional development of tertiary 
septa, and also in the simplicity of 
columellar structure. In point of the 
geological age, the former younger than 
the latter which belongs to the Para- 
fusulina zone, according to Ozawa. 

Occurrence :—The Stylidophyllum eguchit 
zone of Misaka. (Holotybe: IGSH Y. T. 
No. 6). 


Family Lophophyllidae Grasau, 1928 
Genus Lophophyllidium Grasav, 1928 
Lophophyllidium sp. 

Plate 27, Figure 7 


Description :—Corallite solitary, small 
with calicular diameter about 8-10 mm. 
Well rather thick. Septa very thick 
and tough, counting 20, almost reach to 
columella excepting minute, doubtful 
cardinal-one. Minor septa absent. Colu- 
mella very large, roughly circular or 
almond-shaped with a cusp directing 
the head to the presumable cardinal 
septum; about the same as the radius 
of corallite in diameter; and made up 


Explanation of Plate 27 


Figures la, b and c, Stylidophyllum yokoyamai tertioseptatum, subsp. nov. 
la~hb, serial transverse sections of the holotype (x2); 1c, longitudinal section (x2) ; 
the arrows show the same corallite in both sections. 


Figures 2a and b, Huangia sp. A. 


2a, transverse section of a corallite with a offset one (<3); 2b, longitudinal section 


CxS): 


Figure 3, Huangia sp. B. transverse section (x7). 


Figures 4a and b, Stylidophyllum eguchii, sp. nov. 
4a, transverse section (x2); 4b, longitudinal section of the calicular part (x3), 
drawing through Camera lucida apparatus. 
Figures 5a~d, Huangia misakensis, sp. nov. 
Sa~c, serial transverse sections (x2); 5d, longitudinal section (<2); 
Figure 6, Waagenophyllum sp. 
Oblique longitudinal section (x5). 
Figure 7, Lophophyllidium sp. 
Transverse section (3.5). 
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of numerous, fine vesicular tissues. By 
higher magnification, the columellum is 
seen to be composed of axial tabellae, 
septal lamellae and indistinct median 
plate or striation connected with the 
counter septum, as is found clisiophyllid 
corals. 

Comparison :—The species may be con- 
sidered nearly to Lophophyllum amyg- 
dalophylloidea Huanc [=Lophophyllidium 
amygdalophylloidea (Huanc)] from the 
Permian of Southern China, in general 
aspects especially in the nature of 
columella, but differs from it in septal 
development; that is, in the Chinese 
species the tertiary and also quarternary 
septa develop in the peripheral stereo- 
zone, while in the present Japanese one 
has the less-numerous, tough major 
septa. 

Occurrence :—The Stylidophyllum eguchii 
zone of Misaka. 
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Explanation of Plate 28 


Figures la~d and 2a~d, Waagenophyllum cfr. akasakensis (YABE). 
Serial sections of accompanying corallites Calon 

Figures 3a~e, Waagenophyllum longiseptatum, sp. nov. 
3a~d, serial transverse sections of ephebic stages of a corallite (x5); 3e, longitudi- 
nal section (x5), drawing through Camera lucida apparatus. 


Figures 4a~d, Waagenophyllum sp. 


4a~d, transverse sections, in which 4d is an ephebic part accompanying with another 


corallite of ‘mature’ stage. 
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Introduction and Acknowledgements 


Pecten kimurai, first described by 
Yokoyama (1925) from the Miocene of 
the Joban Coal Field, was subsequently 
reported from numerous Neogene local- 
ities of Japan, and therefore it has been 
considered to be important stratigra- 
phically and chronologically. However, 
because its true characters are not well 
known this species is confusing, that is 
to say, the type consisted of rather im- 
perfect specimens without designation 
of type locality or holotype. His sub- 
sequently described Pecten murayamai 
closely resembles kimurai, but unfor- 
tunately it was not discriminated it from 
kimurai at that time. Hara: and Nisi- 
yama (1939) «designated the type of 
kimurai to be Yoxoyama’s Pl. 4, figs. 1, 
2, 5, and identified Pl. 4, fig. 4 with 


* Read at the Annual Meeting of the 
Society at Tokyo, Dec. 7, 1958; received 
April 3, 1959. 


249 


murayamai, but later they (1952) selected 
the lectotype as Pl. 4, fig. 4 which was 
previously identified with murayamai 
and designated the type locality as 
Tamaye, Kobisa, Obisa-mura, Futaba- 
gun, Fukushima Prefecture and the 
formation to be the Kamenoo. However, 
this locality is considered as belonging 
to the Oligocene Shirasaka formation, 
and since that species does not seem to: 
occur in that horizon, there may have 
been a mistake in the labels. Consequ- 
ently the type locality of kimurai is 
considered to be the Miocene Kokozura 
formation at Izura, Otsu-machi, Kita- 
Ibaraki City, Ibaraki Prefecture. 

Numerous specimens of kimurai and 
its related species were studied and the 
results lead to that the kimurai group 
may be classified into six subspecies, 
namely, kimurai kimurai, kimurat mura- 
yamai, kimurai ugoensis, kimurai tiga- 
nouraensis, kimurai yudaensis, n. subsp. 
and kimurai nakosoensis, n. subsp. respec- 
tively. 
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Description 
Family Pectinidae 
Subfamily Pectininae 
Genus Patinopecten Dati, 1898 


Patinopecten kimurai kimurai 
(Yokoyama), 1925 


Plate 29, Figure 1; Plate 30, Figure 6 


1925. Pecten kimurai YOKOYAMA, Jour. Coll. 
Sci., Imp. Univ. Tokyo, Vol. 45, Art. 5, 
1 Aly OIL, Ze tives, Zhe oll, A Sires, IEG 

1957. Patinopecten kimurai, FuJiIE and Uozu- 
MI, Cenozoic Research, No. 23, p. 34, pl. 
EN, ines, ILO) 


Description:—Shell moderate, rather 
thin, suborbicular, compressed, equila- 
teral except for auricles; right valve 


more convex than left; radiately ribbed 
and forming an angle of about 100° at 
apex. Right valve gently inflated, with 
about 9, elevated, round-topped radial 
ribs, fine concentric growth lines and 
obtuse network; radial ribs a little 
broader than their interspaces or some- 
times nearly equal, divided into two 
or three, very fine radial threads by 
shallow longitudinal furrows near beak 
but usually tend to become obsolete 
downwards, rarely dichotomous, and 
usually provided with a few or several, 
faint, fine longitudinal striae or some- 
times rather distinct longitudinal riblets 
on their backs and flanks; radial ribs 
near submargins very low and slender, 
much narrower than their interspaces, 
sometimes dichotomous; longitudinal 
striae on backs and flanks of radial ribs 
usually appear at about half of disc 
and rather more distinct near submar- 
gins than those of central part of disc, 
but inaccessible in young shell; inter- 
spaces between radial ribs gently 
rounded and smooth-bottomed, show no 
sharp demarcation against radial ribs, 
and rarely provided with a few, faint, 
fine longitudinal striae near submargins; 
anterior auricle furnished with wide 
and shallow byssal notch, rather wide 
byssal area, sculptured with several, 
faint, fine radial threads and concentric 
lines; posterior one nearly equal to an- 
terior and similar to anterior in sculp- 
ture ; hinge with rather distinct cardinal 
crura, wide and shallow resilial pit pro- 
vided with rather distinct, short lateral 
ridges, and ill-developed ctenolium in 
young shell. Left valve nearly flat or 
a little inflated, with distinctly elevated, 
sharp radial ribs, fine concentric growth 
lines and rather distinct, fine network ; 
radial ribs sharp, roof shaped but tend 
to become more or less rounded towards 
ventral margin in adult specimen; radial 
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+—IJntact valves. . 
A—Izura, Otsu-machi, Kita-Ibaraki City, Ibaraki Prefecture (Kokozura formation). 
B—Kokozura, Nakoso City, Fukushima Prefecture (Kokozura formation). C—Kagi- 
tori, Fukuoka-machi, Ninohe-gun, Iwate Prefecture (Kadonosawa formation). D— 
Anaushi, Fikuoka-machi, Ninohe-gun, Iwate Prefecture (Suenomatsuyama forma- 
tion). E-Yuda, Kintaichi-mura, Ninohe-gun, Iwate Prefecture (Shiratori forma- 
tion). F—Totsugawa, Kanai-mura, Sado-gun, Niigata Prefecture (Orito formation). 
G—Kitano, Yasawagi, Omori-machi, Hiraga-gun, Akita Prefecture (Sugota formation). 
H—Ukibuta, Higashi-Yuri-mura, Yuri-gun, Akita Prefecture (Sugota formation). 
I—Higashi-Shiogama, Shiogama City, Miyagi Prefecture (Ajiri formation). 
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ribs near sukmargins low and slender, 
their interspaces sometimes provided 
with a few, very faint, fine longitudinal 
striae; interspaces between radial ribs 
usually smooth, rarely with rather fine 
intercalary threads which usually appear 
near beak; anterior auricle somewhat 
larger than posterior one, sculptured 
with fine concentric lines and a few, 
faint, fine radial threads, though some- 
times inaccessible, posterior one similar 
to anterior in sculpture. Interior sur- 
face of valves gently folded correspond- 
ing to external sculpture. 

Dimensions :—Table I. 

Comparison and Affinity :—Patinopecten 
tokyoensis (Toxunaca) (1906) originally 
from the Pleistocene Tokyo formation 
at Oji, Kita-ku, Tokyo-to, resembles 
kimurai, but can be distinguished by its 
less elevated and prominent radial ribs, 
rather more distinct division of the 
radial ribs, its larger HL/H, shape of 
auricles, rather distinct cardinal crura 
of the right valve, small denticle at ex- 
tremities of resilial pit and its obscure 
demarcation against the internal surface 
in the left valve. Oruxa (1934, 1936) 
considered kimurai to be a subspecies of 
tokyoensis, but here from a comparative 
study it is thought to be of specific 
ranking. Patinopecten kagamianus moni- 
waensis Masupa (1958) from the Moniwa 
formation at Moniwa, Sendai City, can 
be distinguished from kimurai by hav- 
ing rather thick shell, less elevated 
radial ribs, more distinct and numerous 
longitudinal striae on the backs and 
flanks of the radial ribs in the right 
valve, by the somewhat more _in- 
flated left valve and by the shape of 
radial ribs. At times it is difficult to 
distinguish between them in the case 
of young shells. Kimurai resembles 
Patinopecten kobiyamai Kamana (1954) 
from the Miocene Kabeya formation at 


Nakayama, Ono-mura, Iwaki-gun, Fuku- 
shima Prefecture, but can be dis- 
tinguished therefrom by the more ele- 
vated and fewer radial ribs of the right 
valve and by the left valve having 
more numerous, more or less imbricated, 
fine radial threads on the backs of radial 
ribs and in their interspaces. Patino- 
pecten chichibuensis Kanno (1957) from 
the Iwadonosawa formation at Neno- 
kami, Yoshida-machi, Chichibu-gun, 
Saitama Prefecture, also resembles the 
present one, but it has a less number 
of radial ribs. 

Remarks :—Among the described fea- 
tures, the observable characters of the 
radial ribs depend upon the degree of 
preservation. Their number varies 
from 8 to 13, but in general the most 
frequent number is 9. In specimens 
with a large number of radial ribs, they 
are somewhat lower and a little more 
rounded than in examples with fewer 
radial ribs, though otherwise they are 
similar. In some specimens the long- 
itudinal striae or riblets on the backs 
and flanks of the radial ribs are rather 
distinct but in others they are faint. 

Type locality, Geological formation and 
Age:—Sea cliff at Izura, Otsu-machi, 
Kita-Ibaraki City, Ibaraki Prefecture 
(Lat. 36°40’ 06” N., long. 140°48’ 02” E.). 
Kokozura formation. Middle Miocene. 

Depository :—Topotype, DGS, Reg. Nos. 
37015" 3702: 

Distribution :—Kokozura formation in 
Fukushima and Ibaraki Prefectures and 
Kadonosawa formation in Iwate Prefec- 
ture: both Middle Miocene in age. 


Patinopecten kimurait murayamai 
(Yokoyama), 1926 


Plate 29, Figures 6, 7; Plate 30, Figures 3, 4 


1926. Pecten murayamai YoKoyYAMA, Jour. 
Fac. Sci., Imp. Univ. Tokyo, Sec. 2, Vol. 
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1, Pt. 9, p. 387, pl. 44, figs. 18-20. 
1934. Patinopecten kimurai, OTuKA. Jour. Geol. 
Soc. Japan, Vol. 50, No. 592, p. 223, 
: ple. eal: 
1955. Patinopecten kimurai, KANNo, Trans. 
Proc. Palaeont. Soc. Japan, N.S., No. 18, 
D- 195, Dl-.6,, fioss 4-8: ; 


Description :—Shell large, thick, subor- 
bicular, compressed, equilateral except 
for auricles, nearly equivalve, though 
right valve somewhat more or very 
rarely less convex than left valve; 
radiately ribbed and forming an angle 
of about 100° at apex. Right valve 
gently inflated, with about 9, rather 
distinctly elevated, stout, round-topped 
radial ribs and fine concentric growth 
lines; radial ribs broader than their 
interspaces, usually divided into two 
or three, faint, fine radial threads by 
shallow longitudinal furrows near beak 
but tend to become obsolete downwards, 
rarely dichotomous, and usually pro- 
vided with several, faint, fine longitudi- 
nal striae on their backs and flanks 
near dorso-ventral margins; radial ribs 
near submargins low and slender, nar- 
rower than their interspaces; longitu- 
dinal striae on backs and flanks of radial 
ribs usually appear at about half of 
disc in full adult, but not in young 
shell; interspaces between radial ribs 
smooth-bottomed, usually show rather 
sharp demarcation against radial ribs; 
anterior auricle with wide and shallow 
byssal notch, rather wide byssal area, 
with several, fine radial threads and 
concentric lines; posterior one nearly 
equal to antérior, similar in sculpture; 
hinge with rather distinct cardinal 
crura, wide and shallow resilial pit with 
rather distinct lateral ridges, and _ ill- 
developed ctenolium in young shell. Left 
valve gently inflated, with distinct 
radial ribs, fine concentric growth lines, 
and rather distinct, fine network ; radial 


ribs rather sharp near beak but usually 
tend to become rounded towards ventral 
margin, and sometimes with a few, very 
faint, fine longitudinal striae on backs 
and flanks near ventral margin in full 
adult; interspaces between radial ribs 
usually smooth, sometimes with one or 
rarely two, very faint, fine radial 
threads near beak but tend’ to become 
obsolete downwards, and rarely with 
rather fine intercalary threads which 
usually appear near beak; auricles 
nearly equal to each other, with several, 
rather faint, fine threads and fine con- 
centric lines. Interior surface of valves 
gently folded corresponding to external 
sculpture. 

Dimensions :—Table I. 

Comparison and Affinity:—The present 
subspecies is distinguished from kimurai 
by its large, subequivalved, rather thick 
shell, rather distinctly elevated radial 
ribs which show rather: sharp demarca- 
tion aginst their interspaces,  ill-de- 
veloped longitudinal striae and by the 
left valve having rather rounded and 
somewhat less elevated radial ribs than 
that of kimurai. 

Remarks :—The number of radial ribs 
varies from 8 to 12, but the most fre- 
quent numer is 9. The radial ribs of 
most specimens of the right valve are. 
usually rather distinctly elevated and 
show rather sharp demarcation against 
their interspaces, but in some specimens 
they are somewhat low and do not show 
sharp demarcation against their inter- 
spaces. 

Type locality, Geological formation and 
Age :—Kinonezaka, Yasawagi, Omori- 
machi, Hiraga-gun, Akita Prefecture. 
Sugota formation. Early Miocence. 

Described specimens :—Kitano, Yasa- 
wagi, Omori-machi, Hiraga-gun, Akita 
Prefecture (Lat. 39°27/47” N., long. 140° 
31/39” E.). Conglomeratic coarse-grained 
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sandstone of the Sugota formation. 
DGS, Reg. Nos. 1904, 1905. 

Depository :—Holotype, Reg. No. ?, In- 
stitute of Geology, Faculty of Science, 
Tokyo University. 

Distribution:—Sugota formation in 
Akita Prefecture. Orito formation in 
Niigata Prefecture, Tanosawa formation 
in Aomori Prefecture, Nagura formation 
in Saitama Prefecture, Oisawa and 
Shunezaka formations in Yamagata 
Prefecture, Futatsugoya formation in 
Fukushima Prefecture, Ajiri formation 
in Miyagi Prefecture, Higashi-Innai 
formation in Ishikawa Prefecture, Tai- 
shu formation in Nagasaki Prefecture 
and Heiroku formation in Korea:—all 
Farly Miocene in age. 


Patinopecten kimurai ugoensis 
(Harari and Nistyama), 1939 


Plate 29, Figure 4; Plate 30, Figure 5 


1939. Pecten kimurai ugoensis HaTaAt and 
NistyAMA, Jour. Geol. Soc. Japan, Vol. 
46, No. 544, p. 39, 2 text-figs. 


Description :—Shell moderate in size 
and thickness, compressed, equilateral 
except for auricles, subequivalve, al- 
though left valve usually a little less 
convex than right; radiately ribbed and 
forming an angle of about 105° at apex. 
Right valve gently inflated, with about 
9, low, smooth, flatly rounded radial 
ribs, rather distinct, fine concentric 
growth lines and obtuse network; radial 
ribs much broader than their inter- 
spaces, usually divided into two or 
three, very faint, fine radial threads by 
shallow longitudinal furrows near beak 
but tend to become obsolete downwards, 
rarely dichotomous, and provided with 
numerous, very faint, fine longitudinal 
striae on their backs and flanks near 
ventral margin; radial ribs near sub- 


margins very low, tend to become ob- 
solete towards dorsal margin; longi- 
tudinal striae very faint and only 
recognizable by reflected light, but a 
little more distinct near submargins; 
interspaces between radial ribs gently 
rounded and smooth, but rarely with a 
few, faint, fine longitudinal striae near 
submargins; anterior auricle subequal 
to posterior, furnished with shallow 
and wide byssal notch, rather wide 
byssal area, with several, faint, fine 
radial threads and rather distinct con- 
centric lines, and posterior auricle with 
concentric lines and with or with- 
out faint, fine radial threads; hinge 
with distinct cardinal crura, wide and 
shallow resilial pit with distinct lateral 
ridges and ctenolium in young shell. 
Left valve gently inflated, with distinct 
but low radial ribs, concentric growth 
lines and rather distinct, fine network; 
radial ribs rather low, much narrower 
than their interspaces, rather sharp 
near beak but tend to become rounded 
towards ventral margin; interspaces 
between radial ribs smooth-bottomed, 
rarely with an intercalary thread which 
appears near beak; anterior auricle sub- 
equal to posterior one, with rather dis- 
tinct, fine concentric lines and a few, 
faint, fine radial threads which tend 
to become obsolete towards margins, 
and posterior auricle nearly similar to 
anterior in sculpture, though radial 
threads a little less distinct than those 
of anterior. Interior surface of valves 
gently folded corresponding to external 
sculpture. 

Dimensions :—Table I. 

Comparison and Affinity :—The present 
subspecies is distinguished from the 
other subspecies by the low, flatly 
rounded radial ribs which are much 
broader than their interspaces in the 
right valve, and by the nearly equivalved 


SSI. 


shell. However, in the case of the 
young ugoensis it is difficult to dis- 
tinguish it from the others. 

Type locality, Geological formation and 
Age :—About 100m. west of the tunnel 
at Ukibuta, Higashi-Yuri-mura, Yuri- 
gun, Akita Prefecture (Lat. 39°18’45” N., 
long. 140°20’25” E.). Sugota formation. 
Early Miocene. 
Depository :—Holotype, 
7166. 

Described specimens :—Topotype, DGS, 
Reg. Nos. 1921 and 3672. Conglomeratic 
coarse-grained sandstone of the Sugota 
formation. 

Distribution :—Sugota formation in 
Akita Prefecture and Tanosawa for- 
mation in Aomori Prefecture: both 
Early Miocene in age. 


SM, Reg. No. 


Patinopecten kimurai tiganouraensis 
(Nakamura), 1940 


Plate 29, Figure 5 


1940. Pecten (Patinopecten) kimurai tiganoura- 
ensis NAKAMURA, Japan. Jour. Geol. 
Geos VOle 17 NOSs I—=o, Dit Loe ows 


Description :—Shell rather large, sub- 
orbicular, compressed, equilateral except 
for auricles; right valve more convex 
than left; radiately ribbed and forming 
an angle of about 100° at apex. Right 
valve gently inflated, with 6 to 7, ele- 
vated, round-topped radial ribs, fine 
concentric growth lines and obtuse net- 
work; radial ribs broader or nearly 
equal to their interspaces, sometimes 
with several, faint, fine longitudinal 
striae on their backs and flanks 3 radial 
ribs near submargins low and slender, 
much narrower than their interspaces, 
and sometimes dichotomous near beak 
by shallow interspaces; interspaces be- 
tween radial ribs gently rounded and 
smooth-bottomed ; anterior auricle with 
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wide and shallow byssal notch and 
rather narrow byssal area, with several, 
faint, fine radial threads and concentric 
lines; posterior one nearly equal to an- 
terior in sculpture, though less distinct 
in posterior. Left valve nearly flat or 
a little inflated, with about 6, elevated, 
sharp radial ribs, concentric growth 
lines and rather distinct, fine network; 
radial ribs usually sharp but gradually 
tend to become more or less rounded 
towards ventral margin, and rarely with 
very faint longitudinal striae on their 
flanks near ventral margin; interspaces 
between radial ribs rounded and smooth- 
bottomed ; anterior auricle a little larger 
than posterior one, sculptured with fine 
concentric lines; posterior auricle simi- 
lar to anterior in sculpture. 

Dimensions :—Table I. 

Comparison and Affinity:—This sub- 
species is distinguishable from kimurai 
by the less number of radial ribs and 
ill-developed longitudinal striae on the 
backs and flanks of radial ribs. It dif- 
fers from the other subspecies by the 
fewer radial ribs and the nearly flat or 
little inflated left valve. Patinopecten 
chichibuensis is distinguishable from the 
present one by the higher shell and the 
well developed longitudinal striae on 
the backs of radial ribs and in their 
interspaces. 

Type locality, Geological formation and 
Age :—Cliff of the hill immediately 
northeast of the Shiogama Fisheries 
Market, Shiogama City, Miyagi Prefec- 
tuner wate oo 13 IN lone. | 140°047 B.). 
Ajiri formation. Early Miocene. 

Depository :—SM, Reg. No. 2555. 

Described specimens :—Plaster casts 
from the sea cliff about 500m. east of 
the Tohoku Regional Fisheries Research 
Laboratory, Higashi-Shiogama, Shiogama 
City, Miyagi Prefecture (Lat. 38°19’27” 
N., long. 141°02’52”E.). Massive tuffaceous 
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very fine-grained sandstone to tuffaceous 
sandy siltstone of the Ajiri formation. 
DGS, Reg. No. 3703. 

Distribution :—Ajiri formation in Mi- 
yagi Prefecture and Higashi-Innai for- 
mation in Ishikawa Prefecture: both 
Early Miocene in age. 


Patinopecten kimurai yudaensis 


Masupa, n. subsp. 
Plate 30, Figures 1, 2 


Description :—Shell rather large, mode- 
rately thick, suborbicular, compressed, 
equilateral except for auricles; right 
valve a little more convex than left; 
radiately ribbed and forming an angle 
of about 100° at apex. Right valve 
gently inflated, with about 9, rather 
elevated, smooth, round-topped radial 
ribs, fine concentric growth lines and 
obtuse network; radial ribs narrower 
than their interspaces, divided into two 
or three, faint, fine radial threads by 
shallow longitudinal furrows near beak 
but usually tend to become obsolete 
downwards, and sometimes divided into 
rather distinct, two or three or rarely 
a little more riblets with shallow inter- 
spaces, one being usually larger than 
others; radial ribs near submargins low 
and slender, much narrower than their 
interspaces, sometimes dichotomous; 
interspaces between radial ribs gently 
rounded and smooth-bottomed, but rare- 
ly with a few, faint, fine longitudinal 
striae near submargins; anterior auricle 
subequal to posterior, with wide and 
shallow byssal notch, rather wide byssal 
area, with fine concentric lines and a 
few, faint, fine radial threads, and pos- 
terior one similar to anterior in sculp- 
ture; hinge with rather distinct cardi- 
nal crura, wide and shallow resillial pit 
provided with rather distinct, wide- 
opening, short lateral ridges. Left 


valve gently inflated, with rather sharp, 
moderately elevated radial ribs, fine 
concentric growth lines and distinct, 
fine network; radial ribs narrower than 
their interspaces, usually sharp near 
beak but tend to become somewhat 
rounded towards ventral margin, rarely 
with a few, faint, fine longitudinal 
threads on their backs and flanks, and 
rarely dichotomous ; interspaces between 
radial ribs gently rounded and smooth- 
bottomed, rarely with a fine intercalary 
thread which usually appears near beak ; 
auricles nearly equal, with fine concen- 
tric lines and a few, faint, fine radial 
threads. Interior surface of valves 
gently folded corresponding to external 
sculpture. 

Dimensions :—Table I. 

Comparison and Affinity:—This sub- 
species differs from the other subspecies 
of the kimurai group by the radial ribs 
being narrower than their interspaces 
and sometimes divided into two or three 
or rarely a little more, rather distinct 
riblets in the right valve. 

Type locality, Geological formation and 
Age :—Right river side of Mabechi-gawa 
at Yuda, Kintaichi-mura, Ninohe-gun, 
Iwate Prefecture (Lat. 40°19’N., long. 
141°19'10” E.). Shiratori formation. Early 
Miocene. 

Depository :—Holotype, DGS, Reg, No. 
1936. Paratype, DGS, Reg. Nos. 1935, 
2439 and IGPS, coll. cat. no. 17621. 

Occurrence :—Shiratori formation at 
the type locality and at Nisatai, Fuku- 
oka-machi, Ninohe-gun, Iwate Prefec- 
ture; 


Patinopecten kimurai nakosoensis 


Masupa, n. subsp. 


Plate 29, Figures 2, 3 


Description :—Shell moderate, rather 
thin, suborbicular, compressed, equila- 
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teral except for auricles; right valve 
somewhat more convex than left; 
radiately ribbed and forming an angle 
of about 100° at apex. Right valve 
gently inflated, with about 9, elevated, 
round-topped radial ribs, fine concentric 
growth lines and obtuse network ; radial 
ribs broader than their interspaces, 
divided into two or three, faint, fine 
radial threads by shallow longitudinal 
furrows near beak but tend to become 
obsolete downwards, and usually pro- 
vided with several, faint, fine longitudi- 
nal striae or riblets on their backs and 
flanks; radial ribs near submargins low 
and slender, much narrower than their 
interspaces and sometime dichotomous; 
longitudinal striae usually appear at 
lower half of disc, and rather more dis- 
tinct near submargins than on central 
part of disc, but not seen in young 
shell: interspaces between radial ribs 
gently rounded and smooth-bottomed, 
but sometimes provided with a few, 
very faint, fine longitudinal striae near 
submargins; anterior auricle furnished 
with wide and shallow byssal notch, 
rather wide byssal area, with several, 
faint, fine radial threads, concentric 
lines, and posterior one similar to an- 
terior in sculpture; hinge with distinct 
cardinal crura, wide and shallow resilial 
pit with wide-opening, rather low lateral 
ridges, and ill-developed ctenolium in 
young shell. Left valve gently inflated, 
with distinct, rather elevated radial 
ribs, fine concentric growth lines and 
rather distinct, fine network; radial 
ribs rather sharp near beak, usually 
tend to become rather rounded, and 
with a few, fine longitudinal riblets, or 
rarely they divided into two or three, 
rather distinct, fine radial threads by 
shallow longitudinal furrows on upper 
half of disc ; radial ribs near submargins 
low and slender, and sometimes their 


interspaces with a few, faint, fine longi- 
tudinal striae; interspaces between 
radial ribs gently rounded and smooth- 
bottomed, rarely with  intercalary 
threads which usually appear near beak; 
anterior auricle somewhat larger than 
posterior, with several, fine radial 
threads and concentric lines, and pos- 
terior one similar to anterior in sculp- 
ture. Interior surface of valves gently 
folded corresponding to external sculp- 
ture. 

Dimensions :—Table I. 

Comparison and Affinity:—This new 
subspecies differs from kimurai by the 
right valve having rather more elevated 
radial ribs and by the left valve with 
radial ribs which are less elevated and 
sharp, and usually with a few, fine 
longitudinal riblets on their backs and 
by the subequivalved shell. Also it is 
distinguishable from murayamai by its 
rather thin shell, rather less elevated 
radial ribs of the right valve and by 
the left valve having rather well de- 
veloped longitudinal striae or riblets. 

Type locality, Geological formation and 
Age :—Road-side cliff at Kokozura, Na- 
koso City, Fukushima Prefecture (Lat. 
36°51/18” N., long. 140°47’39” E.). Koko- 
zura formation. Middle Miocene. 

Depository :—Holotype, DGS, Reg. No. 
1930, Paratype, DGS, Reg. No. 3718. 

Occurrence :—Kokozura formation at 
the type locality, upper part of Kado- 
nosawa formation and Suenomatsuyama 
formation in Iwate Prefecture and Taka- 
hoko formation in Aomori Prefecture :— 
all Middle to Late Miocene in age. 


Subfamily Amusiinae 
Genus Palliolum Monterosato, 1884 
Palliolum cf. peckhami (Gass), 1859 


Plate 31, Figures 7-10 
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Compare with: 

1906. Pecten (Pseudamusium) peckhami, AR- 
NOLD, U.S. Geol. Surv., Prof. Paper, No. 
AYA io, HS) Wil, By Wy, (=e 

1934. Pecten (Pseudamussium) peckhami, Ou- 
sE, Jour. Geol. Soc. Japan, Vol. 41, No. 
486, p. 126, pl. 4, figs. 1-4. 


Descriptions :—Several cast or mould 
specimens from the Aoso formation; 
their, detail characters “can)onot~ ‘be 
observed. However, these specimens 
are characterized by the small, suborbi- 
cular shell, a few, rather coarse con- 
centric growth lines, faint, fine cross- 
hatches which are produced by faint, 
fine radial threads and faint, fine con- 
centric lines between the coarse con- 
centric lines, small but distinct anterior 
auricle with narrow and deep byssal 
notch and rather wide byssal area, 
sculptured with rather distinct, several, 
fine radial threads and concentric lines, 
and the not defined posterior auricle. 

This may be the first record of this 
genus from the environs of Sendai. 

Described specimens:—About 1.5 km. 
west of Ishikura, Taiwa-machi, Kuro- 
kawa-gun, Miyagi Prefecture (Lat. 38° 
ISON sone 405002 Pane buitaceous 
sandy siltstone of the Aoso formation 
(late Early Miocene). DGS, Reg. No. 3704. 

Associated fauna:—Lima cf. goliath 
Smitu, Gloripallium crassivenium (YoxKo- 
yAMA), Lucinoma actilineatum (Conrap), 
Dentalum  sp., Terebratulina 
Hara, Dallina cf. raphaelis 
Laqueus sp., etc. 


heleuae 
(Datt), 


Remarks on the kimurai group 


As already pointed out, Patinopecten 
tokyoensis is closely related to the 
kimurai group. Haratr (1936) concluded 
that kimurai is related to tokyoensis in 
the sense of mutation and not variation, 
and that kimurai is ancestral to tokyo- 


ensis. The geological range of the mem- 
bers of the kimurai group is restricted 
to the Miocene and while that of tokyo- 
ensis is from Early Pliocene to Late 
Pleistocene, thus, the writer also con- 
siders that the kimurai group may be 
ancestral to tokyoensis. 

Patinopecten kimurai kimurai is rather 
abundant in the Kokozura formation at 
the sea cliff of Izura, Kita-Ibaraki City, 
associated with such as Anadara wata- 
nabet KAaNEHARA, Gloripallium izurensis 
Masupa, Macoma optiva (Yokoyama), etc. 
A rather large number of them consist 
of rather well-preserved isolated shell, 
some of intact valves, and the minority 
of water-worn or broken shells. Almost 
all of them are arranged parallel with 
the bedding plane. In the case of 
intact valves, the right valve is always 
the lower and the left valve the upper, 
therefore, it is probable that they were 
buried zm situ, and in the case of iso- 
lated ones, they are usually arranged 
with the convex side upwards. Thus, 
it is probable that the fauna at the 
locality was not transported from a 
remote place. 

Several specimens of nakosoensis were 
collected from the Kokozura formation 
at the type locality, about 3km. NNW 
of Izura in association with numerous 
molluscan shells. They occur usually 
with isolated valves, but sometimes as 
intact valves with natural orientation. 
They are well preserved. Since the 
geological horizon at Izura is approxi- 
mately the same that of Kokozura, it is 
considered that kimurai and nakosoensis 
are allopatric forms. 

The relationship between muravamai 
and ugoensis of the Sugota (Masupa, 
1955) and Tanosawa formations is con- 
sidered to be the same as the above 
mentioned. In the case of the relation- 
ship between ftiganouraensis and mura- 


381. On the Miocene Pectinidae from the Environs of Sendai 259: 


yamai from the Ajiri formation in the 
vicinity of Shiogama City, the same 
Phenomenon as that of the above 
mentioned is observed. That is to say, 
though abundant specimens of tiganoura- 
ensis occur from the tuffaceous sandy 
siltstone of the Ajiri formation at the 
sea cliff of Higashi-Shiogama, Shiogama 
City in association with numerous mol- 
luscs, only a few specimens of mura- 
yamai occurred from the _ tuffaceous 
coarse-grained sandstone with some 
rounded granules at Miyato-jima, Naruse- 
machi, Monoo-gun, Miyagi Prefecture, 
about 10km. east of the locality of 
Shiogama, associated with a few other 
molluscs. In such a case the rock facies 
differs at places in good accordance 
with the change in the faunal facies. 

The same relationship as already 
stated for other subspecies is observed 
in the Higashi-Innai formation, Noto 
Peninsula, Ishikawa Prefecture, that is 
to say, murayamai is found in the fine- 
to medium-grained sandstone at Higashi- 
Innai, Wajima City, in association with 
Operculina, Ostrea gravitesta YOKOYAMA 
and others, while tiganouraensis is found 
from the concretions in the siltstone of 
the same formation at Kuninagaide, 
Suzu City, about 17km, NE of Higashi- 
Innai, in association with some molluscs 
and crabs. 

Yudaensis is common in the very fine- 
grained sandstone of the Shiratori for- 
mation at Yuda, Kintaichi-mura, Ninohe- 
gun, Iwate Prefecture and sometimes 
occurs from the fine-grained sandstone 
of that formation at Nisatai, Fukuoka- 
machi, Ninohe-gun, in association- with 
numerous molluscan shells such as 
Ostrea gyravitesta, Siratoria siratoriensis 
(OruKka), Clementia tizukai (Yoxoyama), 
Soletellina minoensis YoxoyaMa, Vicarya 
callosa japonica Yase and Harai, etc. 
It occurs usually with intact valves 


in natural orientation. Some specimens 
of kimurai occur from the siltstone of 
the Kadonosawa formation at Shikonai, 
Kadonosawa and other places, Fukuoka- 
machi, in association with Solemya toku- 
nagat Yokoyama, Turritella kadonosawa- 
ensis OruKa, etc. While nakosoensis is 
abundantly collected from the very fine- 
grained sandstone or siltstone of the 
upper part of the Kadonosawa forma- 
tion at Kagitori, Kamayashiki and other 
places, in association with Macoma 
optiva, Cultellus tzumoensis YoKoyAMA, 
Sinum yabet Oruxa, etc, the specimens 
from Kagitori usually occur as isolated 
valves with the convex side upwards or 
somestimes downwards, though they are 
usually well preserved. They arranged 
parallel with the bedding plane and 
some of them occur with intact valves 
usually in natural orientation. 

The specimens of nakosoensis from the 
conglomeratic tuffaceous coarse-grained 
sandstone intercalating granule conglo- 
merate of the Suenomatsuyama forma- 
tion at Anaushi, Fukuoka-machi and its 
environs, consist of isolated valves and 
almost all of them are more or less or 
severely water-worn shells. It occurs 
associated with rather water-worn shells 
of Patinopecten yamasakii  ninohensis 
Masupa, Chlamys cosibensis (YOKOYAMA), 
Lima goliath, Volsella dificilis Kuropa 
and Hase, etc., brachiopods, balanids 
and echinoids. They are usually arrang- 
ed nearly parallel with the bedding 
plane or sometimes irregularly arranged. 
A rather large number of them are 
arranged with the convex side upwards 
or some of them with convex side down- 
wards. Thus, it is probable that these 
may have been transported from else- 
where. The occurrence of the speci- 
mens from the said formation at other 
localities are nearly the same as that 
of Anaushi, though the associated fauna 
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somewhat differs. It is noticed that the 
specimens of mnakosoensis from the 
Kadonosawa formation are usually rather 
smaller in size than those from the 
Suenomatsuyama formation. From the 
above mentioned facts it is considered 
that yudaensis, kimurai and nakosoensis 
are allochronic forms in this region and 
the above mentioned data of the kimurai 
group may be an aid in the stratigraphy 
of that region. 

As already pointed out, murayamai, 
ugoensis, tiganouraensis and yudaensis 
are probably allopatric forms, and the 
relationship between kimurai and nako- 
soensis may be allopatric, though some- 
times they may be allochronic forms. 
The geological range of the former 
group is restricted to the Early Miocene 
and that of the latter is probably re- 
stricted to the Middle to Late Miocene 
in age. 

Thus, it is inferred that the different 
localities of them were influenced by 
different ecological conditions and that 


the variation of the external morpho- 
logical features and the differences in 
ecological conditions may have had some 
relation with the birth of the subspecies. 
It is considered that the Early Miocene 
species of the kimurai group were origi- 
nally rather warm water inhabitants. 
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Explanation of Plate 30 


Fig. 1. Patinopecten kimurai yudaensis MASUDA, n. subsp. Holotype, Right valve, x3/4. DGS, 
Reg. No. 1936. Loc. Yuda, Kintaichi-mura, Ninohe-gun, Iwate Prefecture. Shiratori 
formation. 

Fig. 2. Patinopecten kimurai yudaensis MasuDA, n. subsp. Paratype, Left valve, x3/4. DGS, 
Reg. No. 1935. Loc. Same as above. 

Figs. 3-4. Patinopecten kimurai murayamai (YOKOYAMA). Left valve, x1. DGS, Reg. No. 1905. 


Loc. Kitano, Yasawagi, Omori-machi, Hiraga-gun, Akita Prefecture. Sugota forma- 
tion. 


Fig. 5. Patinopecten kimurai ugoensis (HATAI and Nis!yAMA). Topotype, Left valve, x3/4. 


DGS, Reg. No. 1921. Loc. Ukibuta, Higashi-Yuri-mura, Yuri-gun, Akita Prefecture. 
Sugota formation. 


Fig. 6. Patinopecten kimurai kimurai (YOKOYAMA). Topotype, Left valve, x1. DGS, Reg. No. 


3102. eoc. Lzuna, Otsu-machi, Kita-Ibaraki City, Ibaraki Prefecture. Kokozura for- 
mation. 


Figs. 7-10. Palliolum cf peckhami (Gass). 7, 8, Right valve, x1. 9, 10, Left valve. x1. DGS, 


Reg. No. 3704. Loc. About 1.5km. west of Ishikura, Taiwa-machi, Kurokawa-gun, 
Miyagi Prefecture. Aoso formation. 


Plate 30 
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Tungytiping is an islet situated in 
the southernmost part of the Penghu 
Islands (or Pescadores Islands) in the 
Formosa Strait about 50 km off the coast 
of western extremity of the main island 
of Formosa. The Islands have been 
considered to be detached blocks of an 
extended basalt mesa (Decucui, 1912; 
Hayasaka, 1948). In the Penghu Islands, 
there are three basaltic flows alternating 
with the light brown, medium sandstone 
beds about 15 meters thick. The upper- 
most one of these sandstone beds con- 
tains, in places, some molluscan fossils, 
which have long been left behind the 
paleontological researches. The writers 
had an opportunity to study some speci- 
mens from a reddish brown, more or 
less conglomeratic sandstone in Tung- 
yuping island, which is considered to 
be the same horizon as the fossiliferous 
one stated above. The basaltic flows of 
the present islands have been considered, 
together with the intercalating sand- 
stones, to be Pleistocene in age, from 
the petrographic and topographic points 
of view, and the age of their eruption 
is considered to correspond to the young- 
er one (Tatung volcanic activity, Ha- 


* Received May 6, 1959; read at 59th 
Meeting of the Society, Oct. 9, 1954. 
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yASAKA, 1948) of the two volcanic stages 
observed in the main island of Formosa. 
The molluscan fossils here dealt with 
are rather small in number of species, 
and the writers have not been able to 
determine their geological age more in 
detail, but for some difference of the 
living condition, especially in tempera- 
ture, between the fauna of the “ Byo- 
ritsu Beds”? in the main island of 
Formosa and the present one, which 
may probably be due to the slight dif- 
ference in the geological age. 

The fossils recognized in the material 
from the present locality are as follows: 


Anadara (Scapharca) cornea (REEVE) 

A. (S: ) satowi (DUNKER) 

Ale (Diluvarca?) rhombea (BORN) 

Sunetta menstrualis (MENKE) 

Meretrix deguchiti HAyASAKA and Haya; 
SAKA, Nn. Sp. 

Dosinia gruneri PHILIPPI 

Caecella chinensis DESHAYES 

Anisocorbula scaphoides (H1NDs) 


1) According to Hayasaka, LIN and YEN 
(1948), the richly fossiliferous sandstone 
occupying the upper part of the so-called 
Byoritsu Beds should be differentiated as 
the Tsish6 (m7¥) formation from the 
sparsely mammiferous conglomeratic part 
below which is the Byéritsu formation in 
the revised sense. 
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Monilea tungytipingensis HAYASAKA and 
HAYASAKA, Nn. Sp. 

Umbonium (Umbonium) vestiarium (LINNE) 

ee (U. Yay P SO 

Architectonica perspectiva (LINNE) 

Cerithidea cingulata (GMELIN) var. 

Batillaria murayamai YOKOYAMA 

Cerithium kochi PHILIPPI 

Sinum neritoideum (LINNE) 

Phalium cancellianum NOMURA 

Bursa nobilis (REEVE) 

Murex penghuensis HAYASAKA and Haya- 
SAKA, Nl. SD. 

Melongena coniformis HAYASAKA and Ha- 
YASAKA, N. Sp. 


Among the above-listed species, all 
of the Recent ones are living under 
the condition of warm water widely 
ranging from the Indian Ocean to the 
coast of Japanese Islands. As a whole, 
the present fauna most resembles that 
of the Pliocene “ Byéritsu beds” in the 
main island of Formosa (Yokoyama, 1923 ; 
Nomura 1933, 1935). Nine species are 
found to be common with the latter, 
that is, Anadara cornea, A. rhombea, 
Dosonia grunert, Umbonium  vestiarium, 
Architectonica perspectiva, Batillaria mura- 
yamai, Cerithium kochi, Sinum neritoideum 
and Phalium cancellianum. It is remark- 
able, however, that Anadara rhombea 
from the present locality has a type of 
shell different from the specimens of 
the “By6éritsu beds,” and that the other 
eleven species including four new spe- 
cies are hitherto unknown from the 
latter formation. Among the new spe- 
cies here described, Murex penghuensis 
and Melongena coniformis are noticeable. 
Namely, the former species has a pecu- 
liar outline of shell, and its allied species 
is known only from the Upper Miocene 
of Borneo (Beets, 1941). The latter 
species has a close alliance to M. pugilina 
living in the Indian Ocean and to ™. 
madjalengkensis xeported from the Plio- 
cene of Java (Martin, 1926). Genus 


Melongena has not been reported to live 
in the waters ranging from Formosa to 
Japan, and is known only as one of the 
index fossils of warm water condition 
from the Miocene and Pliocene rocks 
exposed at several localities in Japan 
(Yokoyama, 1924, 1926; Kaneuara, 1937). 
From the above stated aspects, it seems 
quite reasonable to say that the living 
condition of the present fauna might 
be more or less different from, and pro- 
bably warmer than that of the “By6- 
ritsu beds”, though the general features 
of them closely resemble each other. 

Several years ago, the senior author 
reported an occurrence of echinoid 
fossil Astriclypeus manni VerrRiLL, which 
is smaller in size than the typical 
specimens, associated with the present 
molluscan fauna (J. Hayasaxa, 1947). 
Astriclypeus manni is quite frequently 
found in the uppermost horizon of the 
“Byoéritsu beds” and the remarks on 
its systematic relations are also given 
in the above-cited literature. The Recent 
species has a wide distribution in the 
central to southwestern part of the 
Japanese water both of the Pacific and 
the Japan Sea sides. This species is 
also recorded to occur in China Sea, but 
has not been reported from the seas 
around Formosa. The specimen collect- 
ed from the present locality has an un- 
usally small test, of which general out- 
line is quite identical with the repre- 
sentative specimens of the normal size. 
As the collection contains only a single 
specimen, it is impossible, however, to. 
know whether the small size means a 
young form or a dwarf. 

On the other hand, the relative sizes 


of the molluscan specimens here dealt 
with are as follows; 


1) species represented by rather small 
shells than the normal sized specimens: 


Anadara rhombea, Caecella chinensis, 
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Architectonica perspectiva, Phalium cancel- 
lianum, Bursa nobilis, 

2) species represented by rather young 
specimens: Anadara cornea, Anadara 
satowt, Sunetia menstrualis, 

3) species represented by shell slightly 
larger than the Holotype specimen: 
Batillaria murayamai, 

4) new species are rather small in 
size compared with the average among 
genera; Meretrix deguchii, Monilea tung- 
yuipingensis: 5) the other nine species 
are of the normal sizes. 

From the above stated relations, it 
can be readily recognized that the 
present fauna is, as a whole, evidently 
characterized by the predominant oc- 
currences of young or rather small- 
Sized specimens. On the specimens 
of Batillaria murayamai-having slightly 
larger shell than the Holotype specimen, 
we can not discuss about its relative 
size but that it is, at least, an adult 
specimen, because the present occur- 
rence is the second record of this species, 
and its average size is far beyond our 
knowledge. Such a characteristic fea- 
ture of the molluscan fauna seems to 
correspond quite well to the associated 
occurrence of an unusually small echi- 
noid. The present fauna including an 
echinoid fossil seems, insufficient in 
number of individuals for concluding 
that it is a dwarfed fauna. Consequ- 
ently, the writers wish to refrain from 
the final decision on this point until 
further materials will be obtained 
with informations on their modes of 
occurrence. ° 

In conclusion the writers wish to 
acknowledge their great indebtedness 
to Prof. K. Harar of the Tohoku Uni- 
versity for his suggestions and aid in 
identifying the species of this faunule. 


Description of Species 


Genus Anadara Gray, 1847 
Anadara (Scapharca) cornea (Reeve), 1844 
Plate 31, Figure 1 


1844. Arca cornea REEVE, Conch. Icon., Vol. 
2 ATCA Dien owt oa Los 

1891. Arca (Scapharca) cornea KOBELT in: 
MARTINI u. CHEMNITZ, Syst. Conch. 
Cave ViOln Sy) Lian Del Glee pla 2 ano a OF 

1910. Arca (Scapharca) cornea MarRTIN, Foss.. 
von Java, Samml. geol. Reichs-Mus. 
Leiden. NS# Vole1, eRin 2, Paoloy aD. 
54, figs. 118-120. . 

1920. Arca (Scapharca) cornea TEScH, Paldont.. 
von Timor, Vol. 8, p. 96, pl. 138 (20), 
fig. 256. 

1933. Arca (Arca) cornea NoMuRA, Sci Rep. 
Tohoku Imp. Univ., Ser. 2 (Geol.) Vol. 
NWS, Ws wes TOE Shy wives aly, 


Two young, well preserved left valves. 
of this species are in the collection. 

Dimensions (in mm):—Height 15.6, 
length 18.5 and height 16.5, length 19.1 
respectively. 

Repository :—IGPS coll. cat. no. 77508. 

Living:—Southern Kyfshii; Ryfkyti 
Islands ; Formosa ; the Philippines (Samar 
Island is the type locality) ; Indian Ocean.. 

Geologic distribution:—Pleistocene of 
the Ryfikyf Islands; Pliocene of For- 
mosa ; Pliocene and post-Pliocene of Java; 
Pliocene of Formosa; Pliocene and post- 
Pliocene of Java; Pleistocene of Timor. 


Anadara (Scapharca) satowi (DuNKER) 


Platexs laa: lene =2 


1882. Scapharca satowi DUNKER, Index Moll. 
[Oy ey HONE Wymawersy. al wey 

1891. Arca (Anomalocardia) satowi KOBELT in 
MARTINI u, CHEMNITZ, Syst. Conch. 
Calis WOL B; TAm By joe tiey jolle Wie teas 
ila Be 

1911. Anadara (Scapharca) satowt YAMA- 
KAWA, Jour. Geol. Soc. Tokyo, Vol. 18,. 
Non 2O9, pr 2s pl. 45 figs. 14; loeepino; 
figs. 5,6; pl. 7, fig. @ 
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A single right valve, lacking a small 
area of the posterior ventral corner, is 
in the collection. In general outline, the 
present specimen seems to be slightly 
different from the full-grown ones of 
this species, but this difference is con- 
sidered an individual variation, as is 
clear by comparing its younger part. 

Dimensions (in mm):—Height ca. 53, 
Jength 60.0, depth ca. 20.7. 

Repository :—IGPS coll. cat. no. 77509. 

Living:—Coast of Noto Peninsula, 
Japan; Pacific coast of central to south- 
west Japan. 

Geologic distribution :—Pleistocene of 
central Japan. 


Anadara (Diluvarca ?) rhombea 
(Born), 1778 


Plate 31, Figures 3a-b 


1844. Arca rhombea REEVE, Conch. Icon., Vol. 
De INR (Os Py ES We 

1891. Arca (Anomalocardia) rhombea KOBELT 
in MARTINI u. CHEMNITZ, Syst. Conch. 
(Cults, Wak G ls 2 Ds Sh wale S, ives: 
Bo Be joy. iff, iO, 1G, Teves. ty, O- 

1910. Arca (Anadara) rhombea MARTIN, Foss. 
v. Java, Sam. g. Reichs-Mus. Leiden, N.S. 
Volo le Pia 2, 308, Die b2, mgs..89-92: 

1933. Arca (Arca) rhombea NOMURA, Sci. Rep. 
Tohoku Imp. Univ., Ser. 2 (Geol.), Vol. 
WE 1D Wh, we Oh wives US, 


Several well preserved specimens of 
rather small size are in the collection. 
Shell very thick, quadrate in outline, 
equivalve, heart-shaped in lateral view, 
inequilateral, posterior side angularly 
contracted at the upper part, and 
rounded below. Umbones prominent, 
very erect, rather remote from each 
other, beak more or less incurved and 
directed anteriorly; ligamental area 
broad, arcuately trigonal in profile, 
sculptured with two or. three cheveron- 
shaped grooves. Radial ribs 25-27, 
rather narrow, rounded, anterior ribs 


nodulous, ribs behind the contracted 
angle are slightly broader than flattened 
interspaces. 

Two spacimens are illustrated by 
Kopett. One is large and very thick 
(Kopeut; 0p. cif. (ps 39, Diu®, figs.2,%5); 
the other one is small, probably rather 
thin and with a more compressed shell 
(KOBELay OpmGiin D0 UDINElOn ties wo-mOe 
MartTIN, op. cit.). The present specimens 
belong to the former type. This species 
has been already reported from the 
“Byodritsu beds” by Nomura, but his 
specimen is represented by Kosett’s 
second type. 


Dimensions :— Height Length Depth Valve 
ils 38.9mm 41.8 ees left 
2 34.3 305 15.2 right 
Be 34.1 35.7 15.3 left 
4. 31.8 34.9 14.7 right 
ey, 28.6 31.0 3a left 
6. (illustrated) 28.5 30.4 13.6 left 


Repository:—IGPS coll. cat. no. 77510. 

Living :—Indian Ocean to China Sea. 

Geologic distribution :—Pliocene of Java; 
Pliocene of Formosa (represented by 
rather small and more compressed form). 


Genus Sunetta Linx, 1807 


Sunetta (Cyclosunetta) menstrualis 
(Menke), 1843 


Plate 31, Figure 4 


1855. Meroe excavata SOWERBY, Thes. Conch., 
Vol. 2, p. 610, pl. 126, figs. 13, 14. 

1855. Meroe menstrualis SoweERBy, Thes. 
Conch \/0be2.. p1 (seple Vos, mi oul (a 

1864. Meroe excavata REEVE, Conch. Icon., 
Vol. 14, Meroe, pl. 3, fig. 11. 

1864. Meroe menstrualis REEVE, Conch. Icon., 
Vol. 14, Meroe, pl. 3. fig. 9. 

1864. Sanetta menstrualis ROMER, Monogr. 
Venus. VolaZ pales ples. ines, 2. 

1869. Sunetta excavata PFEIFFER, Syst. Conch. 
COLO WOU HIS ENS Tle YON GON P< alee, 

1869. Sunetta menstrualis PFEIFFER, Syst. 
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Conch. Cab., Vol. 11, Pt. 1, p. 85, pl. 
295) fesse Oil 2? 

1922. Sunetta excavata YOKOYAMA, Jour. Coll. 
Sct. Imp. Univ. Tokyo, Vol. 44, Art. 1, 
Del Aaipls Lies G50 8. 


Two right valves of young individuals 
are in the collection. Both of them are 
flat and exceedingly equilateral. 

Dimensions (in mm):—Height 18.7, 
length 22.3, depth 4.4. 

Repository :—IGPS coll. cat. no. 77511. 

Living:—Pacific coast of central to 
southwest Japan: South Australia. New 
Holland. 

Geologic distribution :—Pleistocene of 
central Japan. 


Genus Meretrix Lamarck, 
Meretrix deguchtt HayasaKa and 
HaYASAKA, Nl. SDP. 

Plate 31, Figures 8a-b 


Description—Shell small, roundly rhom- 
bic, inequilateral. Anterior end round- 
ed, posterior one roundly angulated. 
Dorsal margin sloping with nearly st- 
raight curve, and about equal in length 
both anteriorly and posteriorly. Ventral 
margin arcuate but strongly biassed 
anteriorly, nearly straight in the pos- 
terior half, and arcuate in the anterior. 
Beak small, pointed. Surface smooth, 
with obsolete concentric colour mark- 
ings and fine feeble growth lines. Hinge 
narrowly arcuate, bearing three cardi- 
nal teeth and an anterior lateral, pos- 
terior cardinal being bifid, arrayed with 
numerous filelike denticulations. Pallial 
sinus inaccessible in both specimens. 
Inner margin smooth. 

Dimensions (in mm): — Height 13.5, 
length 15.3, depth 4.0. 

Repository :—IGPS coll. cat. no. 77512 
(Holotype) and no. 77513 (Paratype). 

Remarks :—The present species some- 


what resembles Meretrix meretrix (LINNE), 
reported by Yoxoyama (1928) from the 
“Byoritsu beds” of Formosa, in having 
a relatively short shell. However, it 
differs from the latter species in having 
rounded anterior and roundly angulate 
posterior ends, and markedly biassed 
ventral margin. Two small left valves 
are in the collection. 


Genus Dosinia Scopott, 1777 
Dosinia gruneri Puiripri, 1845 
Plate 31, Figure 6 


1845. Cytherea (Artemis) gruneri PHILIPPI, 
Abbild. u. Beschr., Vol. 3, p. 23, pl. 8, fig. 2. 

1851. Artemis gruneri REEVE, Conch. Icon., 
Vol. 6, Artemis, pl. 5, fig. 31. 

1928. Dosinia gruneri YOKOYAMA, Imp. Geol. 
Surv. Japan, Report No. 101, p. 74, pl. 
ifs MES ON 


Two specimens, one well preserved 
and the other exceedingly water worn, 
are examined. This species was already 
reported by Yokoyama and by Nomura 
from the Pliocene “ By6ritsu beds” of 
the main island of Formosa. 

Dimensions (in mm): — Height 30.9, 
length 31.1, depth 8.4. 

Repository :—IGPS coll. cat. no. 77514. 


Living: — West coast of Formosa; 
China Sea. 

Geologic — distribution: — Pliocene’ of 
Formosa. 


Genus Caecella Gray, 1853 
Caecella chinensis Desuayes, 1855 
Plate 31, Figure 7 


1920. Eyrvillia otsuensis YOKOYAMA, Jour. Coll. 
Sci. Tokyo Imp. Univ., Vol. 39 (6), p. 
CO; folk 14 kikeSy Ges 


Dimensions (in mm):—Height 8.70, 
length 11.00, depth 3.10. 
Repository:—IGPS coll. cat. no. 77515. 


268 Ichiro HAYASAKA and Shozo HAYASAKA 


Living :—Northern, central and west- 
ern Japan to Formosa. 

Geologic distribution :—Pleistocene of 
central Japan. 


Genus Anisocorbula Irepa.e, 1930 


Anisocorbula scaphoides (Hinps), 1843 
Plate 31, Figure 5 


1844. Corbula scaphoides REEVE, Conch. Icon., 
Vol. 3, Corbula, sp. 24. 

1949. Anisocorbula scaphoides KURODA, Illust. 
Cat. Japan. Shells, Vol. 1, p. 3. pl. 1, 
figs. 13, 14. 


A single, rather well preserved right 
valve is in the collection. The Recent 
distribution of this species widely 
ranges in the Indo-Pacific region, and 
the specimens have been reported to be 
living in the H6ko i.e, the Penghu 
Islands, Formosa, by Kuropa (1941). 

Repository:—IGPS coll. cat. no. 77516. 

Living :—Centr. and west. Japan; Peng- 
hu Islands: the Philippines; Singapore. 


Genus Monilea Swainson, 1840 


Monilea tungytipingensis HayasaKka 
and Hayasaka, n. sp. 


Plate 31, Figures 17a-c 


Description :—Shell rather thick, high, 
spirally striated, trochoid with convex 
base; whorls about 4, slightly convex, 
separated by impressed suture. Proto- 
conch consisting of about one and a 
half smooth whorls. The sculpture of 
the succeeding 3 whorls consisting of 3 
strong spiral ridges separated by wider 
interspaces; on the body whorl, 3 feeble 
ridges are added, one on the subsutural 
zone and 2 on the rounded periphery. 
Whole surface of the body whorl cover- 
ed with fine oblique growth lines ex- 
tending to the margin of umbilicus. 
Base convex, smooth, without spirals. 


Umbilicus narrow and deep, of which 
the inner surface is spirally sculptured. 
Aperture roundly square, rather small, 
about one third of the entire spire in 
height. 
Dimensions 
diameter 10.75. 
Repository :—IGPS coll. cat. no. 77517. 
Remarks :—As to the generic deter- 
mination of this species, the writers 
have a_ slight doubt. The present 
specimen, in reality, has some char- 
acters identifiable with those of some 
subgenera of the genus Gibbula, but the 
writers are more strongly inclined to 
consider it a new species of the genus 
Monilea in the general aspects observed 
in the specimen. It is the only material 
of this species at the authors’ hand, and 
is easily distinguished from allied spe- 
cies by its smooth base and rather 
trochoid than turbinate shell form. 


(in mm):—Height 16.05, 


Genus Umbonium Lint, 1807 
Umbonium (Umbonium) vestiarium 
(Linné), 1758 
Plate 31, Figure 11 


1889. Umbonium vestiarium PILsBLy in TRyY- 
ON, Man. Gonch., 2 Sem Volt L.80: 
450, pl. 58, figs. 1-8. 

1935. Umbonium (Umbonium) vestiarium No- 
MURA, Sci. Rep. Tohoku Imp. Univ., Vol. 
L8yipcisy ple Av; iiese 2oan cob: 


Two imperfect specimens of Umbonium 
having slightly depressed whorls with 
smooth surface are in the collection. 
They are readily identified with U. 
vestiarium (Linné) in general respects. 

Dimensions (in mm) of the larger speci- 
men :—Height 5.6, diameter 10.2 (long) 
and 8.6 (short). 

Repository :—IGPS coll. cat. no. 77515. 

Living:—Formosa; the Philippines; 
Singapore; Java; Indian Ocean (Type 
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locality). 
Geologic distribution :—Pliocene of For- 
mosa. 


Umbonium (Umbonium) n. sp. ? 
Plate 31, Figures 18a-c 


Description :—Two imperfect specimens 
are in the collection. Regarding some 
characters, namely, the spinose sub- 
sutural band, convex base and high 
shell outline, among others, the present 
species somewhat resembles Umbonium 
(Suchium) suchiense obsoletum arenarium 
Maxryama (SuciyaMa, 1935) and living 
Umbornium (Suchium) moniliferum (La- 
MARCK). But it apparently differs from 
the latter two species in having no 
spiral striae on its smooth shell surface 
and a simple callus pad which is the 
most important characteristic of the 
subgenus Umbonium s. str. among 
which the writers could find no identi- 
fiable species. The specimens are, how- 
ever, too poor in preservation to be 
discriminated as a new species. The 
following are diagnoses shown of the 
present problematical specimens. 

Shell moderate in size, conical with 
convex base; whorls 4, younger 3 con- 
vex, the last one slightly concave under 
the suture. Protoconch consisting of 
about one and a half whorls, depressed, 
smooth. Surface smooth, with fine ob- 
lique incremental lines and subvertical 
zigzag colour markings, closely set 
side by side between the suture and 
the margin of callus pad. Subsutural 
band elevated,and cord-like, conspicu- 
ously spinose. Spines high and pointed, 
triangularly tapering in lateral view, 
about 10 on the last whorl, becoming 
feeble towards the younger whorls. 
Aperture roundly square, higher than 
one half of the entire height of the 
shell. Body whorl rounded at the peri- 


phery, base convex, smooth, with obso- 
lete radiating incremental lines. Callus 
pad smooth, simple, circular and remark- 
ably thick, about half of the base in 
diameter. 

Dimensions (in mm) of .the larger spect- 
men :—Height ca. 9.00, diameter ca. 11.15, 
length of aperture ca. 5.35. 

Repository:—IGPS coll. cat. no. 77519. 


Genus Architectonica Ropinc, 1798 
Architectonica perspectiva (Linné), 1758 
Plate 31, Frsure 9 


1835. Solarium perspectivum KIENER, Spec. coq. 
viv., Solarium, p. 3, pl. 1, fig. 1. 

1864. Solarium perspectivum REEVE, Conch. 
Icon., Vol. 15, Solarium, pl. 2, figs. 11a, b. 

1866. Solarium perspectivum SOWERBY, Thes. 
Cokie WO Sis 10h 2235 jolle Ah Giles, S15, 
Bie stor 

1869. Solarium perspectivum WLISCHKE, Jap. 
Meer.-Conch., Vol. 1, p. 79; Vol. 2, p. 73. 

1882. Solarium perspectivum DUNKER, Ind. 
Moll. Mar. Jap., p. 92. 

1887. Solarium perspectivum TRYON, Man. 
CONCH TSeh., -V Ol Go ape 85. plas Lies: 
18-21. 

1895. Solarium perspectivum PILSBRY, Cat. 
Mar. Moll. Japan, p. 65. 

1906. Solarium perspectivuum MARTIN, Foss. 
von Java, Samml. geol. Reichs-Mus. Lei- 
Olay ING See WOR ly We PAGS Fille Bile aiteee 
594-597. i 

1920. Solarium perspectivum TeEscH, Paldont. 
Timor, Vol. 8, p. 65, pl. 132, fig. 200. 

1928. Solarium perspectivum YAKOYAMA, Imp. 
Geol. Surv. Japan, Report No. 101, p. 62, 
ple Sp tone. 

1935. Architectonica perspectiva NOMURA, Sci. 
Rep. Tohoku Imp. Univ., Ser. 2 (Geol.), 
Vol. 18, p. 194, pl. 9, fig. 41. 


Two rather small specimens of this 
species are in the collection. According 
to Reeve, the characteristic features of 
this species are as follows: 

“ Whorls smooth in the middle, spiral- 
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ly linearly grooved above and below, 
obliquely rather distantly, impressly 
striated throughout, base and margin 
of the umbilicus articulated with dark- 
brown.” 

Dimensions (in mm) of the larger speci- 
men:—Height 6.7, diameter 16.0. 

Repository :—1GPS coll. cat. no. 77520. 

Living:—Western Japan; Rytkyfi is- 
lands; Penghu islands; China; Manila; 
Molucca islands; Indian Ocean; Aust- 
ralia. 

Geologic distribution :—Pleistocene of 
the Ryakyai islands; Pliocene of For- 
mosa; Post-Pliocene and Pliocene — of 
Timor; Pliocene and Miocene of Java. 


Genus Cerithidea Swainson, 1840 
Cerithidea cingulata (GMELIN), Var. 
Plate 31, Figure 16 


A single, somewhat water worn, imper- 
fect specimen is in the collection. Ribs 
of the present specimen are more or 
less oblique and fewer in number than 
in GmeLin’s species. According to No- 
muRA (1935), the named species “ appears 
in Japan dating from the Middle Mio- 
cene epoch. As Recent it has a wide 
geographical distribution ranging from 
Northern to Southern Japan; also Indo- 
Pacific and Australia.” 

Dimensions (in mm) :—Height ca. 28.0, 
diameter 8.75. 

Repository :—IGPS coll. cat. no. 77521, 


Genus Batillaria Benson, 1842 
Batillaria murayamai Yokoyama, 1928 
Plate 31, Figure 12 


1928. Potamides (Batillaria). murayamai Yo- 
KOYAMA, Imp. Geol. Surv. Japan, Report 
No. 101, p. 53, pl. 4; figs. 5, 6. 


Three specimens, slightly larger than 
the holotype, are examined. They are 


closely similar to the named species in 
general outline, but the spiral cords 
have a tendency to become more differ- 
entiated on the body-whorl. Namely, 
each spiral cord is accompanied by one 
or two weaker spirals below. The 
original description is as follows: 

“Shell moderate in size, many whor!l- 
ed. Whorls somewhat convex with 
sutures distinct. Longitudinally plicate 
and spiraily corded. Plicae coarse, 
rounded, mostly vanishing near the 
lower suture, although occasionally 
reaching it, strongest in the middle of 
the whorls, about ten in number on the 
body-whorl. Spiral cords often tuber- 
culous. Periphery rounded. Base convex 
with several spiral cords like those of 
the whorls. Aperture roundish, provid- 
ed with a posterior canal.” 

This species is closely allied to Batil- 
lavia zonalis (Brucuiére),. which is a 
common living species in Japan, but is 
easily distinguishable therefrom by the 
strongly acuminated spire and thinner 
inner lip. 


Dimensions :— Height Diameter 
1» Gillustratec) 42.0 mm aay 
Py 41.5 ? 
Bk 36.3 1 


Repository :—IGPS coll. cat. no. 77522. 

Living :—Unknown. 

Geologic distribution :—Pliocene of For- 
mosa (Type locality). 


Genus Cerithium Brucuiére, 1792 
Cerithium kochi Puicieri, 1848 
Plate 31, Figure 15 


1951. Cerithium kochi Puiciepet, Abbild. u. 
Beschr., Vol. 3, Cerithium, p. 2, pl. 1, 
ftOumos 

1922. Cerithium kochi YOKOYAMA, Jour. Coll. 
Sci. Tokvo Imp. Univ., Vol. 44, Art. 1, 
Dey pl RS tice 1st 
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Three specimens, all lacking their 
body whorls and apices. The whorls 
are ornamented with five, close, flat, 
spiral ribs which are alternately large 
and small and closely tuberculated. 
The columella-fold is single, oblique, 
and strong. 

Dimensions (in mm) of rather perfect 
specimens :—Height 38.5, diameter 12.2. 

Repository:—IGPS coll. cat. no. 77523. 

Living :—Northern to western Japan; 
the Ryakyfi islands; Formosa; the 
Philippines; Indian Ocean; east coast 
of Africa (Type locality). 

Geologic distribution :—Post-Pleistocene 
and Pleistocene of central Japan; Plio- 
cene of the Ryfiuky@ islands; Pliocene 
of Formosa. 


Genus Sinum Ropinc, 1798 
Sinum neritoideum (Linné). 1758 
Pilate 3 Preure 14 


1833. Sigaretus neritoideus WEINKAUFF in 
MARTINI u. CHEMNITZ, Syst. Conch. 
COO WV OLROM Dike Deo, Dino, eS. 
(nk 

1864. Sigaretus neritoideus REEVE, Conch. 
WCOM NV OlM15, “ Stoarelrus’ = pi. 1) fis. 5: 

1886. Sigaretus neritoideus TRYON, Man. Con- 
CHES CTs OF Oo RD LOO Dlec2 all SDs 

1887. Sigaretus neritoideus SOWERBY, Thes. 
Conch Wows, pe40,2pla44, fie. Vsypl: 
Denno, ANGY ie 

1935. Sinum neritoideum NoMuRA, Sci. Rep. 
Tohoku Imp. Univ., Ser. 2 (Geol.), Vol. 
18, p. 205, pl. 9, figs. 26a, 26b. 


A single specimen is referred to the 
named species,»which is reported by S. 
Nomura from the “ Byoéritsu beds.” in 
the above cited literature. 

Dimensions, (in mm):—Diameter 36.8 
(long) and 26.5 (short). 

Repository:—IGPS coll. cat. no. 77524. 

Living :—The Philippines; East Indies. 

Geologic distribution :—Pliocene of the 


Rytikyfi islands; Pliocene of Formosa. 


Genus Phalium Linx, 1807 
Phalium cancellianum Nomura, 1935 
Plate 31, Figure 13 


1935. Phalium cancellianum NOMURA, Sci. Rep- 
Tohoku Imp. Univ., Ser. 2 (Geol.), Vol. 
US Os MIDs oll, By SS, Ades 25510), 


A single, rather small specimen, which 
is slightly water worn, is referred to 
the named species. Though the ribs 
disappear on the part of the body- 
whorl, the peculiar cancellated sculp- 
ture of this species is distinctly observ- 
ed on the portion behind aperture and 
the younger whorls. The _ punctate- 
corrugations on the lower part of the 
inner lip are also distinct. 

This species more or less resembles 
Phalium strigatum (Gme vin), a_ living 
species in the tropical to subtropical 
region of Asia. 

Dimensions (in mm) :—Height ca. 30.0, 
diameter 21.5, length of aperture 27.4. 

Repository :—IGPS coll. cat. no. 77525. 

Living :—Unknown. 

Geologic distribution :—Pliocene of For- 
mosa (Type locality). 


Genus Bursa Ropinc, 1798 


Bursa nobilis (Reeve), 1843 
Plate 31, Figure 10 


1843. Ranella nobilis REEVE, Conch. Icon., 
Vol. 2, Ranella, pl. 4, fig. 16. 

1899. Ranella nobilis MARTIN, Samml. Geol. 
Reichs-Mus. Leiden, N.S. Vol. I, pp. 
146-147, pl. 23, figs. 340-342. 

1920. Ranella (Bursa) nobilis Tescu, Paldont. 
von Timor, Vol. 8, p. 41, pl. 79, fig. 153. 


A single, rather small specimen is re- 
ferred to the named species. Although 
the body whorl is preserved as a mould, 
the acuminated spire, radiately starred 
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narrow varices and granulously ridged 
whorls are the characteristics of the 
present specimen as well as of the 
species in general. 

Dimensions (in mm):—Height 51.2, 
diameter ca. 35.9. 

Repository :—IGPS coll. cat. no. 77526. 

Living :—Pacific Coast of central Ja- 
pan: Rydky& islands; the Philippines. 

Geologic distribution :—Pliocene of 
Timor; Pliocene and Miocene of Java; 
Pleistocene of the Ryfikyt islands. 


Genus Murex Linné, 1758 


Murex penghuensis HayasaKka 


and Hayasaka, Nn. Sp. 


Plate 31, Figures 19a-c. 


Description: —Shell ovate-pyriform, 
thick and stout, slightly higher than 
wide, whorls provided with longitudinal 
riblets and spiral threads, the former 
stronger than the latter. Whorls about 
seven, rapidly increasing in size, spiral 
threads increasing and axials becoming 
stronger with addition of whorls. Post- 
nuclear whorls mostly lost, one volution 
preserved, smooth and rounded, with 
incipient longitudinals at its lowermost 
part. Second post-nuclear whorl with 
axial riblets, narrower than its inter- 
spaces which are without spiral threads, 
or with incipient development at its 
lower half. Third whorl with expanded 
shoulders formed of strong  axials 
slightly narrower than their interspaces 
which are provided with several spiral 
threads; separated from second and 
fourth whorls by _ shallow sutures. 
Fourth whorl with four spiral threads 
on shoulder which is delimited by strong 
axials, with three to four spiral threads 
on its lower part. Fifth whorl with 
many spiral threads on shoulder above 
axial ribs forming short spine-like 


shoulder; eight spiral threads on and 
below projecting shoulder, delimited by 
shallow suture. Sixth or body whorl 
with eight strong, projecting, axial or 
longitudinal riblets, becoming spine-like 
at shoulder; each axial about as wide 
as its interspaces. Smaller and tubercle- 
like projections formed below projecting 
spine-like shoulder. Body whorl cover- 
ed with spiral threads, which become 
stronger on basal part, and appear 
as ridges on last axial. Five axials of 
last whorl converging into basal 
part, fusing, then flaring outwards 
posteriorly ; last axial also converging 
downwards, then continuing into curved 
canal of which it forms a part. Aperture 
ovate, inner lip rather thick, slightly 
callous; outer lip weakly denticulate, 
thick. Columella short. Canal partly 
open, recurved, oblique, rather long. 

Dimensions (in mm) :—Height 52.4, dia- 
meter 41.5, height of aperature 20.6, 
length of canal 18.6. 

Repository:—IGPS coll. cat. no. 77527 
(Holotype). 

Remarks :—This new species more or 
less resembles Murex ardjunoi Brers 
(1941) from the Upper Miocene of Bor- 
neo, but can be distinguished therefrom 
by the more elevated spire which con- 
sists of more angulated step-like whorls, 
and by the more strongly developed 
fasciole and canal. Also the axials of 
the present species are stronger and 
more outstanding. 


Genus Melongea Scuumacuer, 1817 


Melongena coniformis Hayasaxa, 
and HayasaKka, nN. sp. 
Plate 31, Figures 20a-c 


Description:—Shell of medium. size, 
thin, pyriform, rather low-spired. Spire 
conic, five preseved, body whorl separat- 
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-ed from preceding one with canalicular 
suture, other whorls separated with 
‘more or less fused sutures. Nuculear 
whorls lost. Postnuclear whorls four, 
of which first is rather smooth, without 
defined shoulders or spiral sculpture. 
Second preserved whole with rounded 
shoulders, rather straight sides, and 
incipient beads at its lower part just 
above suture. Third whorl with 
shoulders defined by small tubercles, 
‘which grow into spine-like projections 
on body whorl; area above shoulders 
rather flat, rather abruptly ascending 
into suture. Body whorl separated from 
third by canaliculate suture, which is 
‘deep and rather narrow; its shoulders 
characterized by spine-like projections; 
area above shoulders more or less con- 
cave. Spine-like projections of body 
whorl becoming higher and stronger 
towards aperture, where they are 
separated by much narrower interspaces. 
‘Body whorl covered with numerous, 
close-set, spiral threads, narrower than 
their interspaces, forming a net-work 
with longitudinal threads. Outer lip 
partly broken, not very thick. Inner 
Jip covered with rather thick callus. 
Aperture elongately ovate, provided at 
its uppermost part with upturned pos- 
terior canal. Anterior canal rather 
wide. Columella stout. 

Dimensions (in mm) :—Height 59.0, dia- 
meter 41.2 (maximum) and 30.8 (mini- 
mum), length of aperture 43.1.< 

Repository:—IGHP coll: cat. no. 77599 
(Holotype). 

Remarks :—Among the known species 
of the genus, Melongena pugillina (Born), 
a Recent species from the Indian Ocean, 
resembles the present new _ species, 
which, however, can be distinguished 
therefrom by the higher spire, more 
regularly developed tubercules on the 
shoulders and by the more elongate 


body whorl. 

This species is also similar to Melon- 
gena madjalengkensis Marr. reported by 
Martin (1926) from the Pliocene of Java. 
M. mdjalengkensis, which is regarded as 
a direct ancester of M. pugillina by the 
original author, differs from the present 
species in having a canaliculate suture 
not so strongly as of the latter, rather 
flat or slightly concave shelf, and pro- 
jections more regularly developed and 
rather roundly topped. 
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Explanation of Plate 31 
(All figures in natural size unless otherwise stated.) 


Fig. 1. Anadara (Scapharca) cornea (REEVE), IGPS* coll. cat. no. 77508. 

Fig. 2. Anadara (Scapharca) satowi (DUNKER), IGPS coll. cat. no. 77509. 

Figs. 3a-b. Anddara (Diluvarca?) rhombea (BORN), IGPS coll. cat. no. 77510. Left valve, a. 
inner side; by outer side. 

Fig. 4. Sunetta menstrualis (MENKE), IGPS coll. cat. no. 77511. 

Fig. 5. Anisocorbula scaphoides (H1NpDs), IGPS coll. cat. no. 77516. x3. 

Fig. 6. Dosinia gruneri Puicippi, IGPS coll. cat. no. 77514. 

Fig. 7. Caecella chinensis DESHAYES, IGPS coll. cat. no. 77515. 

Figs. 8a-b. Meretrix deguchii HAyAasaAka and HayAsaka, n. sp. Holotype, IGPS coll. cat. no. 
77512. Left valve, a. outer side, b. inner side. 


Fig. 9. Architectonica perspectiva (LINNE), IGPS coll. cat. no. 77520. 

Fig. 10. Bursa nobilis (REEVE), IGPS coll. cat. no. 77526. 

Fig. 11. Umbonium (Umboaium) vestiarium (LINNE), IGPS coll. cat. no. 77518. 
Fig. 12. Batillaria murayamai YOKOYAMA, IGPS coll. cat. no. 77522. 

Fig. 13. Phalium cancellianum Nomura, IGPS coll. cat. no. 77525. 

Fig. 14. Sinum neritoideum (LINNE), IGPS coll. cat. no. 77524. 

Fig. 15. Cerithium kochi Puitippi, IGPS coll. cat. no. 77523. 

Fig. 16. Cerithidea cingulata (GMELIN), var., IGPS coll. cat. no. 77521. 


Figs. 17a-c. Monilea tungyiipingensis HayASAKA and HAYASAKA, n. sp. Holotype, IGPS coll. 
cat. no. 77517, a. lateral view, b. basal view, c. apical view. 

Figs. 18a-c. Umbonium (Umbonium) n.? sp., IGPS coll. cat. no. 77519, a. lateral view, b. apical 
view, c. basal view. 

Figs. 19a-c. Murex penghuensis HAYASAKA and HAYASAKA, n. sp. Holotype, IGPS coll. cat. 
no. 77527, a. lateral view, b. apical view, c. apertural view. 

Figs. 20a-c. Melongena coniformis HAyasaKA and HAYASAKA, n. sp. Holotype, IGPS coll. cat. 
no. 77599, a. lateral view, b. apical view, c. apertural view. 


*) Abbreviation for Institute of Geology and Paleontology, Tohoku University, Sendai. 
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Kumacat photo, 


Molluscan Fossil from Tungytiping 


Plate 31 


Trans. Proc. Palaeont. Soc. Japan, N.S., No. 38, pp. 275-283, pl. 32, June 1, 1960. 


383. A NOTE ON NEOBURMESIA, A PECULIAR JURASSIC 
PELECYPOD, WITH DESCRIPTION OF MITILIDS AND 
MYACIDS FROM THE UPPER JURASSIC 
SOMA GROUP IN JAPAN* 


MINORU TAMURA 


Faculty of Education, Kumamoto University 
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MBIRM BLS 25 RHO Neoburmesia YasE and SATO RU Mytilids, Myacids: #4 
BEOBRIOKMADWHO Sb Mytilids BO Myacids #2EML, Htc Neoburmesia 


YABE and SATO OMBRRN LK. CHOO(LAIRHBUAOWMCILEOBMD LT 
<, Pteriacea DSP LHCMOKMO BRIM AMWHICRA CHPRMHAChS, Me 


NOoOPCIDILRKROeE LIV > =FAEV 
Neoburmesia YABE and SATO (t{4HIOMAIC EY 
Pholadomya (his bh OCHS TEDDP5K. 


KOELRBY 27 REORERES ENTS. 


chondrophore DF-EMABRY bit, 
ea) apy Se 


Neoburmesia from the Nakanosawa for- 
‘mation of the Soma Group is an intere- 
sting genus having unusually wide 
outline. Yase and Saro (1942) com- 
pared it with Burmesia Hearty (1908) 
from the Upper Triassic Napeng Beds of 
Burma, chiefly from external ornaments. 
Fortunately, the writer succeeded to 


Table 1. 


Specific name 


collect many well-preserved topotypes 
which admitted him additional observa- 
tions with which on the taxonomic 
position of the genus can be discussed. 

Beside Neoburmesia are described here 
Mytilids and Myacids from the Nakano- 
sawa formation in which are four dis- 
tinct fossil zones. Geological notes and 


List of the fossils and their range chert. 


aby _Nakanosawa formation 
_| 5th one 6th zone 7th zone | 8th zone 


Modiolus cf. bipartitus J. SOwERBY 
Modiolus (Inoperna) plicatus J. SOwERBY 
Modiolus (Inoperna) sp. 


Brachidontes (Arcomytilus) laitmairensis (de LORIOL) a= = 


Myoconcha ? sp. 
Pinna cf. mitis. PHILLIPS < 
Pleuromya ? punctostriae TAMURA 


Myopholas cf. acuticostata (J. de C. SOwERBY) 


Pholadomya somensis TAMURA, new species 
‘“Neoburmesia iwakiensis YABE and SATO 
Homomya gibbosa (J. SOWERBY) 


Goniomya nonvscripta TAMURA, new species 


* Received Jan. 30, 1959; read at 72th 
meeting of the Society at Hiroshima, Feb. 
14, 1959. 
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the fossil localities were listed elsewhere 
(Tamura, 1959-b). These fossils and 
their occurrences are shown in Table 
1. Most of them are characteristic in 


276 Minoru. TAMURA 


sandstone facies and widely distributed, 
not only in South Asia but also in 
Europe. Such Tethyan similarity, how- 
ever, cannot be recognized in other 
pelecypods of Soma. They are mostly 
long-ranged and invaluable as time 
indices. 

The writer expresses his sincere thanks 
to Prof. T. Kopayasu of the Univ. of 
Tokyo for his kind guidance through 
which this study was accomplished. 


Description of Fossils 
Family Mytilidae 
Genus Modiolus Lamarck, 1799 
Modiolus cf. bipartitus J. SowERBY 


Plate 32, Figures 19, 20 


cf. 1818. Modiola bipartita, SowERBY, p. 17, 


PANN takes, LE 

cf. 1837. Mytilus bipartita, GOLDFUuUSs, p. 176, 

: pla Lol aetigesss 

cf. 1906. Modiola tulipaea, BORISSJAK, p. 24, 
jl, AL, soe BAG. 

cf. 1928. Modiola bipartita, DouGLAs and 
ARKELL, p. 174, pl. 12. 

cf. 1929. Modiola bipartita, ARKELL, p. 55, 
pl. 2, figs. 1-4 and text-fig. 8. 

2 1931. Modiola tulipa, Diaz-ROMERO, p. 32,, 
Tole, 5 solves, TA ily. 

cf. 1940. Modiolus cf. bipartitus, Cox, p. 67, 


Ole Wey Suersy, INES IID, 


Two internal moulds at hand are 
almost identical with well-known Modio- 
lus bipartitus. In the larger left mould 
(plate 32, fig. 20) a deep sulcus extends 
from umbo to venter.on which it gives 
cnocavity. These features are, however, 
more or less exaggerated by deformation. 
The surface is ornamented by very fine 
regular concent ric growth-lines. The 
median part of shell is most inflated. 
The specimens are closer to Cox’s Upper 


Bathonian form of Cutch than SowersBy’s.. 
Occurrence :—5 th zone at Locs. 2, 7. 


Subgenus Jnoperna Conran, 1875 


Modiolus (Inoperna) plicatus J. SowEersy 


Plate 32, Fiuregs 5-8 


1819. Modiola plicata, SOWERBY, p. 87, pl. 
248, fig, 1. 

1837. Mytilus plicatus, GOLDFUSS, p. 175, pl. 
130; figs 12a: 

1853. Mytilus Sowerbyana, Morris and Ly- 
GETT pty 2eapesoo, pla 4oetic ws 

1856. Modiola plicata, QUENSTEDT, p. 357, pl. 
49, fig. 4. 

1867. Modiola Sowerbyana, LAUBE, p. 28. 
1874.. Mytilus perplicatus. de Loriot and 
Prete, p. 156, ple 13) fies: 195520: 

1905. Modiola plicata, BENECKE, pt. 4, p. 168. 
pled. fie. 6 

1906. Modiola perplicata, BORISSJAK, p. 30, 
Dis TIS SenO a, we 

1910. Modiolu plicata, DACQUE, p. 30, pl. 5, 
fig. 10. 

1931. Modiola perplicata, DiAZ-ROMERO, p. 
29, figs. 11-12. 

1936. Modiolus (Pharomytilus) plicatus, Cox, 
js Wists aolle, We Tikes, AL 

1940. Modiolus (Inoperna) plicatus, COX, p. 
(ARRON tay Miya IIe DAE 


Although the peculiar ornamentation. 
on the dorsal side is variable among 
illustrated specimens, they belong to 
this Upper Bathonian-Kimmeridgian spe-. 
cies. Whether it is conspicific with M@. 
(Inoperna)  perplicatus (ETALLon) is a 
question as noted by Cox (1940). The 
distinction is in the ribs on dorsal sur- 
face which are bifurcate in half-way 
between dorsal margin and the carina 
in perplicatus. In the Soma form, how- 
ever, some (fig. 5 etc.) are bifurcated 
as in perplicatus but others as in plicatus. 
These specimens are found together and 
indistinguishable in most characters. 
Therefore the writer deemed that per- 
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plicatus is synonymous with plicatus. 
Occurrence :—5 th. zone at Loc. 7; 7th 
zone at Loc. 3; 8th zone at Loc. 14. 


Modiolus (Inoperna) sp. 
Plate 32, Figure 9 


Description :—Shell medium (about 40 
mm long), moderately inflated, ensiform 
in shape; dorsal margin a little rounded; 
ventral slightly concave; both margins 
nearly parallel in posterior; umbonal 
carina indistinct; surface ornamented 
only by growth-lines. 

Observation :—A left valve at hand may 
be refered to Inmoperna by its ensiform 
shell. The surface is, however, orna- 
mented only by growth-lines and the 
peculiar ribs of Imoperna are absent on 
the dorsal side. 

Occurrence :—8th zone at Loc. 14. 


Genus Brachidontes Swainson, 1840 
Subgenus Arvcomytilus Acassiz, 1842 


Brachidontes (Arcomytilus) 


laitmairensis (de Loriov) 
Plate 32, Figures 3, 4 


1853. Mytilus asper, Morris, LYCETT, p. 39, 
DIA hioaes 

1867. Mytilus (Septifer) asper, LAUBE, p. 380, 
pO A, Gnwes, hy 

1931. Mytilus laitmairensis, DiAz-ROMERO, Pp. 
29; pl. 2) ngs 11 asb and 12. 

1935. Mytilus . (Arcomytilus) laitmairensis, 
(COS, jo, WEN Goll, ils ower, a Ie 

1936. Mytilus (Arcomytilus) laitmairensis, AR- 
KELL, p. 359, pl. 53, fig. 2. 

1940. Brachidontes (Arcomytilus) laitmairensis, 
COx Piel, plums figs. Lo-1% 


Description :—Shell medium for genus, 
well inflated, cuneiform and widening 
gradually towards its postero-ventral 
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extremity; umbo terminal; umbonal 
region produced but not inflated, most 
convex at a little anterior to midheight ; 
hinge-margin about a half or a little 
more of the shell lengh, slightly rounded 
and passing into convex posteri- or and 
concave ventral margin; umbonal carina 
or ridge fairly distinct; posterocarinal 
part depressed; radial ribs numerous, 
increase their number by divarication. 


Measurement :— 


1b H 
Left valve (MM 3268) 27.0mm 19.0 mm 
ie (MM 3369) 28. 0 Ti7en0 


Observation:—Three left valves and a 
right one are at hand. Among foreign 
specimens, D1az-Romero’s from Central 
Dancatia ol 2. igs, 1112) arexclosely, 
allied to the Soma form. This species 
is long-ranged from Bathonian to Ar- 
govio-Kimmeridgian. Its descrimination 
from B. (Arcomytilius) asper (J. SowErRBy) 
is a matter of discussion. The Soma 
form is especially akin to the typical 
laitmairensis. 

Occurrence :—7 th zone at Loc. 15 and 
8th zone at Loc. 14. 


Family Modiolopsidae 
Genus Myoconcha Sowersy, 1824 
Myoconcha ? sp. 

Plate 32, Figures 1, 2 


Description :—Shell medium for genus, 
fairly convex, much inequilateral, oblong 
and mytiliform; umbo small and_indis- 
tinct, subterminal ; dorsal margin slight- 
ly rounded and passing into rounded 
posterior; ventral straight; anterior 
short and rounded; shell body dilated 
backward ; umbonal angulation obscure ; 
surface smooth; anterior adductor scar 
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close to umbo large, trigonal and bound- 
ed by a prominent cravicle; hinge un- 
known. 


Measurement :— 

L H 
Right valve (MM 3271) 55mm 23mm 
IR (MM 3272) 26? i 


Observation and Comparison :—Three 
internal moulds of right valves and an 
incomplete external mould of a right 
valve are refered to Myoconcha by a 
large anterior adductor scar bounded 
by a prominent cravicle and by a ter- 
minal umbo. In outline they somewhat 
resemble Mytilus but tne anterior adduc- 
tor scar is too large for Mytilus. The 
Soma from is a little different from 
Myoconcha in general shape, though the 
form has a wide umbonal region and is 
more or less similar to M. crassa Sow. 
which is the type-species of the genus. 

Occurrence :—5 th zone at Loc. 7. 


Family Pinnidae 
Genus Pinna Linné, 1758 
Pinna cf. mitis Puiviirs 


Plate 32, Figures 12-14 


Clio MINE JEGTAD: Clio HBAS, (ors, 40%, SY, Fall, al. 
see, alll 


Description :—Shell medium for genus 
(90mm long and 30mm high), inflated, 
wedge-shaped and tetragonal in section; 
dorsal and ventral margins straight; 
posterior gaping unknown; median cari- 
na distinct and dividing surface into two 
parts of which ventral one is slightly 
wider; dorsal half ornamented with 
about 9 radial riblets and inserted by a 
few riblets in posterior; ventral half 
provided with radial riblets (about 4) 
which are distinct near median carina 


but obscure and become broad undula- 
tions near ventral margin. 

Observation and Comparison :—Most bi- 
valved specimens lack their umbonal 
part and posterior. They closely resem- 
ble Pinna ct. mitis Puttties by Cox 
(1940). Although the original description 
is inaccessible to the writer, these speci- 
mens may be referable to this species. 

Occurrence:—7 th zone at Loc. 15 and 
8th zone at Loc. 14. 


Family Pleuromyidae 
Genus Pleuromya Acassiz, 1845 


Pleuromya? punctostriae TAMURA 


Plate 32, Figures 27, 28 


1959-a. Pleuromya? punctostriae, TAMURA, 
p. 117, pl. 12; figs. 29-32. 

One external mould of a left valve 
(fig. 27) and one internal mould of a 
right valve at hand are both deformed 
and incomplete. Their regular undula- 
tion on surface, however, are characte- 
ristic in punctostriae. Rows of punctae 
are invisible in them probably due to 
their poor preservation. 

Occurrence :—5 th zone at Loc. 7 and 
8th zone at Loc. 14. 


Family Pholadidae 
Genus Myopholas DouvitLé, 1907 


Myopholas cf. acuticostata 
(J. de C. Sowersy) 


Plate 32, Figures 25, 26 


cf. 1827. Pholadomya acuticostata, J. de C. 
SOWERBY, p. 88, pl. 146, figs. 1, 2? 

cf. 1854. Pholadomya acuticosta, Morris and 
LYCE ITD, py l2Z1 plats mete. 

cf. 1923. Myopholas Douvillei, LissAJourRs, p. 


LOOM DING 2 si asues nora 


Description:—Shell large for genus, 
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‘well inflated, inequilateral, oblong or 
‘subtrigonal and much longer than high; 
umbo indistinct, incurved and located 
anteriorly ; anterior margin a little con- 
cave; posterior margin nearly straight; 
ventral evenly rounded; anterior part 
without radials, more or less depressed ; 
no distinct sulcus seen between anterior 
and middle part; middle and slightly 
depressed anterior parts radially ribbed; 
radials coaser in anterior than middle 
‘part, coarse but obscure in posterior; 
growth-lines fairly distinct but weak in 
region radially ribbed. 

Observation and Comparison:—Three 
specimens at hand are probably allied 
to this species. The radial ribs are 
about 40 in the left valve and a little 
less in the right. They are irregularly 
disposed. 

Occurrence:—5th zone at Tochikubo; 
7th zone at Loc. 13 and 15. 


Family Pholadomyidae 
Genus Pholadomya Sowersy, 1825 


Phoiadomya somensis Tamura, 
new species 


Plate 32, Figures 10, 11 


1939. Pholadomya Protei, STEFANINI, p. 263, 
pls. 27, 28, figs. 6-8. 


Description:—Shell small to medium, 
gibbose, a little higher than long, some- 
what trigonal and expanding ‘postero- 
ventrally ; umbo subtrigonal, inflated and 
slightly incurved; anterior margin very 
short; lunule $8mall, deep and distinct; 
posterior margin slightly concave and 
lanceolate; escutcheon well defined; 
ventral well rounded and demarcated 
from anterior margin; posterior some- 
what truncated and gaping; radial ribs 
about 7 on middle part; concentric folds 
or growth-lines fairly distinct. 


Measurement :— 
L iBl 
Bivalved shell (MM 3278) 35mm 41mm 
(MM 3279) 32 40 
(MM 3280) 21 28 
(MM 3281) 15 18 


Observation and Comparison :—The radi- 
al ribs on surface are fairly distinct in 
some specimens but obscure in others. 
Pholadomya protei (BroncNniartT) by 
STEFANINI from Somaliland Jurassic has 
five radial ribs but the shape of a shell 
(pl. 28, fig. 7a) closely resembles the 
Soma form (MM 3279). The original 
figure of protei by Broncniart (1821) 
is different in shape from that of the 
Somaliland form. 

Occurrence :—5 th zone at Loc. 8; 7th 
zone at Loc. 15; 8th zone at Loc. 14. 


Genus Neoburmesia Yase and Sato, 1942 

Type-species:—Neoburmesia iwakiensis 
Yase and Saro. 

Diagnosis :—Sheli large, very inequi- 
lateral, equivalve, inflated, somewhat 
Parallelodon-\ike or elongate Pholadomya- 
shaped; umbo much anterior; surface 
divided into three parts by strong pos- 
terior carina and weak anterior carina; 
anterior and posterior parts depressed, 
covered with weak concentric ribs; 
median part with distinct radial and 
concentric ribs, tuberculate at their 
junction; escutcheon long, narrow and 
well defined; posterior gaping distinct ; 
hinge edentulous. 

Remarks :—Y ase and Saro (1942) found- 
ed the genus on Neoburmesia iwakiensis 
Yase and Saro from the Koike limestone 
near Koike, which is monotypic. The 
presence of chondrophore was a question. 
From the similarlity of external orna- 
ments they compared the genus to Bur- 
mesia Hearey (1908) from the Triassic 
Napeng beds of Burma. It has a chon- 
drophore. Together with Prolaria Hra- 
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trey she placed it in the Burmesiidae 
and considered Anatina and Pholadomya 
as its close relatives. 

Although it resembles Burmesia in 
ornaments, it is evidently different from 
Burmesia in the inflated and elongated 
shell, very anterior umbo, distinct pos- 
terior gaping. It-agrees with Pholado- 
mya better than Burmesia. The absence 
of the chondrophore is, however, ascer- 
tained by cutting the umbo longitudi- 
nally as well as transversely. This 
point is, further, confirmed by the ele- 
vated and strongly incurved umbo. 

In the elongate forms, such as Pho- 
ladomya gigantea ‘Sow.) (Woops, 1909), 
P. arcuata Ac., P. nympheacea Aac., P. 
pantica Ac., P. Bucardium Ac. (AGassiz, 
1840) and P. eleganta Munster (d’OrsicGNy, 
1843-47), are they very similar to the type- 
species. This resemblance of shell form 
is a proof for the close relation between 
the two genera. But the distinct pos- 
terior carina, strongly inflated and in- 
curved umbo and well developed pos- 
terior part are the distinction of this 
genus from these elongated Pholadomyas. 
Its very low shape is also characteristic. 

In the writer’s opinion Pholadomya is 
probably more numerous in Cretaceous 
than Jurassic. Likewise, Neoburmesia 
is presumed to have derived from 
Pholadomya by elongation of shell. Yase 
and Sato did not cite its taxonomic 
position but the writer places it in the 
Pholadomyidae. 

Distribution :—Upper Jurassic in Japan. 


Text-fig. 1. Neoburmesia iwakiensis YABE and 


SATO; X1/2 (internal mould of 
a right valve) 


Neoburmesia iwakiensis Yase and Sato 


Plate 32, Figures 21-24; text-figure 1 


1942. Neoburmesia iwakiensis, YABE and SA- 
TO, pe 2ol, text-fiash 1=3; 


Description:—Shell large, equivalve,. 
strongly inequilateral, well inflated, 
much elongated and somewhat Parallelo- 
don-like; umbo at about 1/5 or less of 
the length from anterior, inflated, strong- 
ly incurved and orthogyrous; antero- 
dorsal margin short and inseparable 
from rounded anterior; posterior dorsal 
nearly straight or a little concave and 
long; posterior rounded and. produced ; 
ventral nearly parallel to dorsal margin 
but slightly sinuate below umbo; pos- 
terior umbonal carina strong; anterior 
umbonal carina obscure; anterior part 
depressed, ornamented by only concent- 
ric growth-lines; median part widely 
depressed and concave, ornamented by 
about 20 or more radial ribs; posterior 
part elongated, concaved and ornamented 
only by concentric growth-lines, but 
faint radial ribs visible near umbo, one 
long ridge close and nearly parallel to 
hinge bounding lanceolate shallow escut- 
cheon; upper half of posterior margin 
widely gaping; hinge edentulous. 


Measurement :— 
ib: H W 


mm mm mm 
Bivalved shell (MM 3282) 0) 2422 


(MM 3283) 98 47 21 
(MM 3284) 78 23 25 


Occurrence :—7 th zone at Locs. 13,315 
and 8th zone at Locs. 6 and 14. 
Genus Homomya Acassiz, 1842 
Homomya gibbosa (J. SowerBy) 
Text-figure 2 


1855. Myacites gibbosa (Sow.), Morris and 
LyCermi abu l3sy pila enoteiA, 
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1855. Myacites Vezelayi (LAJOYE), Morris 
aval Ibsscisarit; jo Iho WO Tikes 

1863. Homomya gibbosa, LyYcETT, p. 88, pl. 
CIS TERS LL OREN 

1935. Homomya Vezelayi (d’ARCHIAC), Ar- 


IBC WO, Bere oleme Os alge le 

1935. Homomya gibbosa, ARKEL, p. °340, pl. 
49, fig. 3. 

1948. Homomya gibbosa, (Cox and ARKELL, 
p. 44. 


Text-fig. 2. Homomya gibbosa (J. SOwERBY) ; 
x1/2 CGinternal mould of-a left valve) 


A large internal mould of a bivalved 
ahell (L:115mm, H:75mm, W:28mm) 
from Lima sandstone is in the collection. 
Although its umbo and antero-ventral 
parts are unpreserved, it is identified 
with this well known species. In the 
well inflated shell, strongly convex vent- 
ral margin, a fairly concave postero- 
dorsal margin, a obliquely truncated 
posterior margin and a posterior gaping 
it is similar to the type-specimen (J. 
Sowersy, 1823 and Arxe tt, 1935). It is 
long-ranged in England from Inferior 
Oolite to Corallian. 

Occurrence :—5 th zone at Kozawa (?). 


Genus Goniomya Acassiz, 1842 


Goniomya nonvscribta Tamura, 
new species 
Plate 32, Figures 15-18 


Goniomya sp., TAMURA, p. 120. pl. 12, 
fig. 28. 


1959-a. 


Description :—Shell medium-sized for 


genus, moderately convex, inequilateral,. 


- elongate trapeziform; umbo submedian 


or slightly anterior, indistinct and in- 
curved; dorsal and ventral subparallel. 
and long; postero-dorsal concave near: 
umbo; ventral slightly rounded; anteri- 
or margin rounded, upper half most. 
produced ; posterior margin straight and 
diagonal; posterior gaping distinct ; ribs 
about 30, not v-shaped and divided into. 
three sets; anterior and posterior sets 
fading away near dorsal margin and do 
not meet directly at points but always 
joined by fairly long bars of horizontal. 
set; about 6 ribs near venter insepara- 
ble into three sets and not angulate at 
their junctions; growth-lines concentric 
and very fine. 


Measurement :— 
L H 
Right valve (MM 3289) 39mm 22mm 
R. (MM 3290) 44 24 
R. (MM 3291) 35 22 
IL, (MM 3292) 42 24 
is (MM 3293) 43 21 
Ix (MM 3294) 35 20 


Observation and Comparison :—Several’ 
valves and moulds at hand bear charac-- 
teristic ornaments of Goniomya. Their 
ribs are not strictly v-shaped and always 
intervented by horizontal fairly long 
bars. Three sets of ribs are inseparable 
on ventral side. No anterior and pos- 
terior sets intersect the ventral margin. 
The mode of ornamentation is charac- 
teristic of this species. The ribs of: 
three sets are different in number and 
most of them discontinuous. The pos- 
terior gaping is wide. 

Goniomya literata from the Great Oolite- 
in England resembles this species but 
its horizontal bars are very short. In 
typical G. literata (J. Sowersy, 1864; 
ArkELL, 1934), horizontal bars are res- 
tricted in the umbonal part. G. inflata: 
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Acassiz (1840) from the Oxfordian of Whether the fragments of Goniomya 
France is close to it in form and orna- from the Sakamoto formation (Tamura, 
ments, although the ventral side is 1959-a) belong to this species or not is 
probably lacking. The obliquity of a difficult problem, though they show 


ornaments which is here shown by the a part of ornament. Here the writer, 
angle between ventral margin and the however, refered them to G. nonvscripta. 
line running from the umbo to centers Occurrence:—5 th zone at Loc. 8; 8th 
of horizontal bars is larger in inflata zone at Loc. 14; 7th zone at Loc. 15. 


(80°) than in this species (65°). 


Explanation of Plate 32 


Myoconcha? sp. 
Figs. 1, 2. Internal moulds of left valves; x1; Loc. 7. (MM 3272, 3271). 
_Brachidontes (Arcomytilus) laitmairensis (de LORIOL) 
Fig. 3. Left valve; x1; Loc. 14. (MM _ 3268). 
Fig. 4. Internal mould of left valve; x1; Loc. 15. GMM 3269). 
Modiolus (Inoperna) plicatus J. SowERBY 
Fig. 5. Internal mould of a bivalved shell; x1; Loc. 3. (MM 3263). 
Fig: 6. Internal mould of a right valve; Loc. 8. (MM 3264). 
Fig. 7. A broken left valve; x1; Loc. 14. (MM 3265). 
Fig. 8. Internal mould of a broken left valve; x1; Loc. 3. (MM 3266). 
Modiolus (Inoperna) sp. 
Big. 9. Left valve; x3 Loc. 14. (MM 3267). 
_Pholadomya somensis TAMURA, new species 
Figs. 10, 11. Internal mould of a right valve of a bivalved shell; x1; Loc. 8. (MM 
3278: holotype). 
Pinna cf. mitis PHILLIPS 
Fig, 12. Dorsal side of a bivalved shell; x1; Loc. 15. (MM 3273). 
Figs. 13, 14. Ventral side and right valve of a bivalved shell; x1; Loc. 15. (MM 3274). 
Gontomya nonvscripta TAMURA, new species 
Figs. 15, 17. Internal moulds of left valves; x1; Loc. 8. (MM 3294, 3293). 
Fig. 16. Holotype left valve; x1; Loc. 15. (MM 3292). 
Fig. 18. Right valve; x1; Loc. 15. (MM 3291). 
Modiolus cf. bipartitus J. SowERBY 
Fig. 19. Internal mould of a right valve; x1; Loc. 8. (MM 3261). 
Fig. 20. Internal mould of a right valve; x1; Loc. 2. (MM 3262). 
Neoburmesia iwakiensis YABE and SATO 
Figs. 21-24. Upper, side, under and anterior views of a bivalved shell; x1; Loc. 15. 
(MM 3282). 
Myopholas cf. acuticostata (J. de C. SowERBY) 
Fig. 25. Internal mold of a left valve of a bivalved shell; x1; Loc. Tochikubo. (MM 
3295). 
Fig. 26. Internal mould of right valve; x1; Loc. 3. (MM 3296). 
Pleuromya? punctostriae TAMURA 
Fig. 27° Clay cast of an external mould of a left valve; x1. Loc. 7. (MM 38276). 
Fig. 28. Internal mould of a right valve; x1; Loc. 14. (MM S2t)\e 
All specimens here illustrated are kept ih Geological Institute, University of Tokyo. 


TAMURA: Upper Jurassic Pelecypods 


Plate 32 
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SHORT NOTES 
6. TWO JURASSIC PELECYPODS FROM WEST THAILAND 
ITARU HAYAMI 


Geological Institute, University of Tokyo 


The specimens dealt here with were difference probably does not serve speci- 
donated to Prof. Kopayasn1 by Mr. fic distinction. The elongated PI, rugose 
Saman Buravas, chief of the Geological surface, smooth ventral margin, not ex- 
Survey Division, Royal Department of cavated pre-umbonal margin and gene- 
Mines, Bangkok, Thailand. For the pri- ral outline suggest Eomtiodon Cox, 1935, 
vilege of studying them, I thank them instead of Astarte. It resembles Eomio- 
sincerely. don fimbriatus (Lycett, 1863) from the 

European Bathonian and &. vulgaris 
Eomiodon chumphonensis Hayami,n. sp. Hayami, 1957, from the Japanese Lias- 
Text-figures 1, 2 Dogger. However, it differs from the 

Description:— Shell small, trigonally two in the more trigonal outline. £. 

ovate, not carinated, nearly as long as indicus Cox, 1935, from the Bathonian of 


high, moderately inflated (holotype, MM Attock and £. namyauensis Reep, 1936, 
3632, 12.5mm. long; 12.0mm. high; 3.0 from the middle Jurassic of Burma have 


mm. thick); antero-dorsal margin short; more salient beaks and larger dimensions. 
postero-dorsal long, slightly convex; Occurrence:— Argillaceous sandstone 
umbo prosogyrous, lying at about a at the mouth of Chumphon River, Krah 
third of length from front; escutcheon Isthmus, Southwest Thailand. This may 
narrow but distinct; posterior lateral be a Jurassic species. 

tooth PI stout, elongated along posterior 
half of postero-dorsal margin; PIII ap- 
parently absent; surface marked with Text-figure 3 
somewhat rugose growth-lines; inner 
ventral margin smooth. 

Observation and comparison:— Two 
right internal moulds are at hand. A 
posterior lateral tooth is clearly impress- 
ed on the holotype. Surface concentrics 


Posidonia sp. eX gr. ornati QUENSTEDT 


Many specimens adhering to two slabs 
are similar to Posidonia ornati QueEN- 
sTepT, 1851 though specifically indeter- 
minable. Black impure limestone at Hin 
Fon stream, Mae Sot Basin, Tak, West 


% 


Be ens OS is - OS a eo ; 
Text-figures 1,2. Eomiodon chumphonensis, Text-figure 3. Posidonia sp. ex gr. 
n. sp. 1. holotype, x1.5. 2. paratype, x1.5. ornatt QUENSTEDT, X1.5. 
appear more sparce and stronger in the Thailand. Tmetoceras was found nearby, 


holotype than the paratype, but the and the age is probably Aalenian. 
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BRU IEKEBIX Sweden, Stockholm K¥, Geologiska Institutet $M fh COZEMMIR RAE 
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44% 8 A Copenhagen Ch#H# SNS 21 RRMA ELARO AWHICKOMEORRAEDS 
HE OLARUKO MRE FAMO Commissions DASMPFESNTCS, 
© International Palaeontological Union 
1. Palaeoecology: Calcareous Algae 
2. Primitive Tetrapods and their passage to terrestrial life 
3. Invertebrates: Passage forms and primitive phyla 
4. Miscellaneous 
© Commissions of the Congress 
1. International Commission on Stratigraphy 
a. Subcommission on the Stratigraphic Lexicon 
Subcommission on Stratigraphic Terminology 
Subcommission on Carboniferous Stratigraphy 
Subcommission on Quaternary Stratigraphy 
Committee on the terminology of the Silurian and Ordovician 
Committee on the Mediterranean Neogene 
2. Commission on the Geologic Map of Europe 
3. Commission on the Geologic Map of the World 
a. Subcommission on the International Tectonic Map 
b. Subcommission on the International Metalogenetic Map 
4. Commission on Gondwana 
Commission on Meteorites 
6. Commission for the formation of an International Geological Abstracting Service 
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ERI HABEDPADEREKISMAICH TC MI (REE2BD 4S) Vict DIT. 
RAIAKSCITIR DD, 24 P94 AME (22.5x27.5cm) ICL FHS ICHMITZ 1 734 KU, 
BAILA) » DICHS ARBRE S SF. 

FRR GM ¢ th «He atr) SSAA (414175917 -Aw 18) SIRE TS. 
BAW (14.2% 20.0 cm) 1d 1 BCE CHAR HD Fo 

EM (OSPF OS O 21H; 1HHIAIS A) ARICB EWM V7 IC CHRICH SS, 
MHOFILT AN BF MIRA PIA -FRILOOWISA.. MMMICRE CHMT STC LERHDS 
PS, MOKS, FOKSSUTLECLORPEDICHAAIANTH DEVS 4S. 

HEBLIT ILS HER SOI S. MAVADAOLEVICEDIZVUT ZV 

LL EORE 2H AZYRAISARBEOLRA SAIS S. 

ARR ICIS FRC A & AIBC fad T So 

B(ASCRILT ST ONORERITMROBS RU CECIC-FET SZ, MMISBBBAOT NIT Ny 
bic, ABA O MISH RERIR OTS, BAK ¢ KAA ¢ MICA © HEBER ¢ He 
Bi > RU + FRE + HH e HARES EM ITAAT S. 

IIT SSB ORITHEOMBENA BAT So 

1 MAUNA OR GEM + HM HReAt) URADORA, RHANOMMITHMT 4. 
HUM DBR % falta T 4. (ALMA 100 BE CIMA, CNW LS SB BBtOBA 
RATT S. 

ABA OBRETBUTHAS SY CBD ONSZAITH THI. 

Hi FE 

i RB ES Gia DSHE © (RR ° HIB TT 5D 

imi RZ Aidit LU BAA, FOMMDMH CH ) HOHOMBREOAHOMUT & STE 
MURECHBICRHAN SEAL, BHITIRRISKS. 

iti DERAKRALARCBBBALCOGRMITCE ORETS. 

ie Ze Bs AER BE Rial 22 AERA OPE % aC CG ITIRHIS S, 

ii Ze USER A tha HET UC, SHAAN OMITHBRMT 4. 

FE DS PAR AC aM OLAS AY % a IE UWA ITIL SHAAN REET S, 

FN OB ILAM Journal of Paleontology M{KRMITHESA, 
RUEISHMBAOREITEVTEN FS, 
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